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FOREWORD 

This  book  describes  in  detail  the  entire  theory,  practice 
and  routine  of  cost  accounting  for  foundries,  in  a  way  which 
should  make  the  subject  easily  understandable  by  the 
foundryman  who  lays  no  claim  to  accounting  knowledge. 
The  language  used  is  the  language  of  the  shop,  and  special 
care  has  been  taken  to  show  how,  after  all,  correct  costing 
merely  reflects  manufacturing  methods  and  problems. 

The  principles  which  underlie  all  foundry  cost  finding 
are  explained,  and,  while  the  greatest  attention  is  given  to 
the  problems  of  the  grey  iron  foundry,  all  of  the  variations 
in  method  needed  by  makers  of  malleable  castings,  steel 
castings  and  non-ferrous  castings  are  covered  thoroughly. 

The  aim  has  been  to  describe  a  method  which,  while 
insisting  primarily  upon  accuracy,  is  at  the  same  time 
simple  and  inexpensive  to  operate.  That  this  has  been 
accomplished  is  proved  by  the  fact  that  the  number  of 
journal  entries  required  is  less  than  one-third  as  many  as  is 
needed  by  any  other  costing  method  which  has  so  far  been 
devised  for  foundries. 

The  authors  recommend  that  anyone  planning  to  instal 
cost  methods  in  a  foundry  first  read  every  part  of  the  book 
carefully  and  thoughtfully  so  that  he  will  get  a  complete 
understanding  of  the  principles  involved.  If  the  foundry 
in  which  it  is  proposed  to  install  cost  methods  is  large 
enough  to  support  three  or  four  clerks  it  will  be  best  to 
install  the  system  just  as  it  stands,  in  order  to  get  the  best 
results. 

For  the  smaller  plant  with  a  clerical  force  of  only  one  or 
two,  some  of  the  forms  can  be  eliminated.  The  various 
summaries,  for  instance,  are  needed  by  the  concern  having  a 
great  many  items  to  enter.  The  foundry  with  only  a  few 
items  to  account  for  can  readily  get  along  without  the 
summaries,  for  their  purpose  is  after  all  to  provide  a  way  to 
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reduce  the  effort  of  segregating  the  items.  If  but  slight 
eiiort  IS  reciuired  labor  and  complication  will  be  saved  by 
not  using  the  summaries. 

The  forms  that  are  absolutely  essential  to  any  foundry 
wantmg  accurate  costs  are  given  in  the  following  list.  How 
much  to  ehminate  for  any  particular  foundrv  will  have  to 
depend  upon  the  judgment  of  the  individual  reader  If 
however,  he  has  read  and  absorbed  the  principles,  it  is  quite 
certam  that  his  judgment  will  be  good  in  deciding  what  to 
eliminate. 

While  a  total  of  91  forms  is  shown  in  the  book,  it  must 
not  be  felt  that  such  a  large  number  must  be  maintained  by 
any  foundry.  For  one  thing  28  are  purely  illustrative, 
such  as  charts  of  accounts  and  lists  of  journal  entries. 

The  following  forms  are  illustrative  only 

^,"T^f;  l'.^'/'  ^^'  ^*'  ^^'  2^^'  32>  33,  34,  36,  37,  39,  40, 
42  43,  44,  45,  46,  51,  52,  55,  56,  64,  65,  66,  67  and  68. 

Ihe  small  foundry  can  get  along  with  only  the  following 
absolutely  essential  forms;  3,  5,  8,  9,  10,  11,  13    15   18   19 
22,  25,  26,  28,  30,  35,  37-1,  37-2,  37-3,  37-3a,  37^  37-5 
37-6,  37-7,  37-8,  37-8a,  37-9,  37-10,  37-11,  37-12,37-13' 
38,  48,  49,  37-14,  37-15,  53,  57,  62,  69,  70  and  71. 

The  followmg  forms  are  well  worth  while  but  not  essen- 
tial. The  mdividual  can  determine  for  himself  whether 
any  or  all  of  them  would  be  worth  using  in  his  particular 
busmess.     The  optional  forms  are: 

Numbers  4,  7,  12,  14,  16,  17,  20,  21,  25-A,  29,  31    41   47 
50,  54,  58,  59,  60,  61,  63  and  72.  . -^J.  *i.  */, 

The  authors  wish  to  give  full  credit  to  the  several  mem- 
bers of  the  staff  of  Miller,  Franklin,  Basset  &  Company 
who  gave  freely  out  of  their  personal  experience.  Espe- 
cially are  the  authors  indebted  to  William  R.  Basset  for  his 
guidance  and  for  the  time  he  spent  in  editing  the  book. 

Frank  Everitt. 
M      V        „,  ,,  Johnson  Heywood. 

New  York,  N.  Y. 
July,  1923. 
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COST  rOXTKOL  FOR 
FOUNDRIES 


CHAPTER  I 
WHAT  A  COST  SYSTEM  CAN  DO  FOR  YOU 

Almost  any  foundryman  will  agree  that  some  method 
of  figuring  costs  is  essential  to  the  profitable  management  of 
his  business.  But  he  commonly  feels  that  "costs  are  costs " 
and  that  any  routine  of  book-keeping  which  his  accountant 
tells  him  is  a  cost  system  is  a  satisfactory  one,  provided  it 
is  not  so  complicated  that  it  entails  paying  wages  to  two  or 
three  extra  clerks.  The  foundryman  is  usually  a  shop 
man,  interested  in  but  two  things — manufacturing  as 
inexpensively  as  possible  and  selling  at  a  profit.  When  it 
comes  to  cost  finding,  he  generally  makes  one  of  two  mis- 
takes. He  fears  that  the  whole  subject  is  so  complicated 
and  mysterious  that  he  cannot  hope  to  understand  it,  or 
he  assumes  that  it  is  as  simple  a  matter  as  adding  up  on  the 
back  of  an  envelope  all  of  the  expenses  of  his  business  and 
dividing  that  sum  by  the  tonnage  of  castings  produced. 

Costing  is  neither  so  simple  and  obvious  as  this,  nor 
need  it  be  so  shrouded  in  mystery  that  the  ordinary  man 
— who  is  intelligent  enough  to  run  a  foundry — cannot 
understand  it.  It  is  the  aim  of  this  book  to  describe  a 
simple  yet  accurate  system  of  foundry  cost  keeping  in  such 
way  that  the  whys  and  wherefores  of  each  step  will  be 
perfectly  clear  to  any  foundryman. 

1.  How  Costs  Are  Used. — Originally,  costs  were  con- 
sidered valuable  solely  as  a  guide  in  setting  selling  prices. 

A  good  manv  men  failed  to  be  impressed  by  this  need,  for 
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they  said,  rightly  enough,  that  their  prices  were  set  not  by 
cost  figures  but  by  their  competitors.  In  times  of  stiff 
competition,  prices  have  to  be  met,  regardless  of  what  the 
cost  figures  showed,  in  order  to  keep  the  plant  in  operation. 
In  boom  times,  prices  can  be  shoved  up  without  reference 
to  the  cost  of  manufacture.  Even  though  this  condition 
does  exist,  cost  figures  have  a  very  definite  value  as  a  guide 
to  selling  policies  in  that,  properly  developed,  they  will  show 
the  foundryman  which  of  his  products  are  most  profitable 
and  which  are  least  so.  Then,  even  though  business 
conditions  force  him  to  sell  the  unprofitable  as  well  as  the 
profitable  items,  he  can  do  so  with  definite  knowledge  as  a 
basis  rather  than  guess  work.  Knowing  definitely  the 
margin  of  profit  of  each  line,  he  can  intelligently  push  the 
profitable  lines  even  though  he  must  continue  to  sell  the 
less  profitable  ones. 

This  is,  however,  one  of  the  least  important  of  the  func- 
tions of  a  cost  system.  Properly  designed  cost  methods 
can  be  used : 

1.  To  show  possible  manufacturing  betterments 

2.  As  a  gauge  of  shop  efficiency 

3.  As  a  guide  in  purchasing  materials 

4.  To  control  operating  expenses 

5.  As  a  guide  in  handling  labor 

6.  To  determine  what  the  foundry  shall  produce 

7.  To  guide  the  designing  department 

8.  As  a  guide  in  installing  new  equipment 

9.  To  help  get  business  in  slack  times 

10.  To  set  selling  prices 

11.  For  the  psychological  effect  on  executives. 

How  these  results  are  obtained  will  become  apparent 
from  time  to  time  as  the  cost  methods  are  developed  in 
later  chapters.  But  a  few  examples  from  the  actual 
experiences  of  foundries  with  excellent  cost  systems  may  be 
interesting. 

2.  Foretelling  the  Value  of  New  Equipment.— In  one 
foundry  the  demand  for  production  brought  a  call  for  an 
additional  crane.     This  new  crane  would   have   relieved 
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the  situation,  but  a  study  of  the  cost  figures  showed  that 
the  investment  would  greatly  increase  the  cost  of  produc- 
tion. A  little  planning,  with  costs  as  the  guide,  relieved 
the  congestion  and  the  work  was  produced  in  the  required 
time. 

Adequate  cost  figures  may  be  made  to  prophesy  what 
effect  proposed  new  equipment  will  have  on  economy  of 
manufacturing.  Take,  for  instance  the  case  of  a  small 
foundry  producing  about  700  castings  a  day.  It  was  de- 
sired to  increase  the  production  and  at  the  same  time 
make  it  possible  for  the  men  to  increase  their  daily  earnings. 
A  new  installation  for  continuous  moulding  and  pouring 
was  designed,  based  upon  careful  time  study  analysis.  The 
cost  of  the  installation  was  to  be  about  $35,000. 

By  means  of  the  cost  system  it  was  prophesied  that  the 
costs  could  be  cut  about  18  per  cent.  Actually,  here  is 
what  the  results  were  after  the  new  installation  got  to 
running  smoothly. 

Average  monthly  increase  in 

production 62.9  per  cent 

Average  monthly  wage  increase 

for  moulders 27    per  cent 

Average  reduction  in  labor  and 

expense  cost 18.5  per  cent 

Present  return  on  investment 60     per  cent 


To  one  not  familiar  with  the  almost  uncanny  possibilities 
of  accurate  cost  methods,  this  close  agreement  between  the 
actual  savings  and  those  forecast  by  the  cost  system  may 
be  surprising,  but  they  are  not  uncommon.  There  can  be 
no  question  of  the  value  of  such  information  when  changes 
in  method  or  equipment  are  contemplated. 

3.  Cost  Figures  Guide  Policies. — In  one  foundr>^  the 
poUcy  was  to  let  the  sales  department  sell  what  it  could, 
or  what  it  wanted  to.  The  manufacturing  end  was  always 
under  the  domination  of  the  sales  end.  As  a  result,  the 
foundry  was  forced  to  make  what  the  sales  department 
sold,   which  could  not  always  be  done  advantageously. 
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For  instance,  the  foundry  often  found  itself  oversold  on 
certain  kinds  of  castings  with  the  result  that  some  of  them 
had  to  be  made  with  expensive  equipment,  rather  than  with 
the  standard  equipment  for  that  type.  To  the  sales 
department,  production  of  castings  was  all  important  and 
although  the  foundry  man  knew  in  his  heart  that  using  the 
expensive  equipment  ran  up  the  cost,  he  could  not  prove  it 
in  dollars  and  cents. 

When,  finally,  a  simple  cost  system  was  adopted,  he 
showed  beyond  doubt  that  the  practice  of  using  the  special 
equipment  for  standard  production  made  this  type  of 
product  cost  23  per  cent  more  than  it  sold  for.  Based  on 
the  cost  figures,  the  sales  department  is  now  given  quotas 
of  each  kind  of  casting  which  it  may  sell.  In  that  way  the 
foundry  is  kept  in  balance  and  it  is  always  able  to  get 
production  on  the  equipment  best  suited  to  the  job. 

In  a  later  chapter,  we  will  discuss  the  use  of  "normal  and 
abnormal"  costs  which  have  several  valuable  uses,  one  of 
the  most  important  of  which  is  as  a  help  in  getting  business 
in  slack  times.  Everyone  knows  in  a  general  way  that  it 
costs  more  to  turn  out  a  casting  when  the  foundry  is  only 
half  busy  than  it  does  when  running  full  time.  That  is 
because  each  casting  must  carry  a  greater  proportion  of  the 
overhead.  And  every  business  man  realizes  that  it  is 
better  to  get  back  the  labor  and  material  cost  plus  a  part 
of  the  plant  overhead  than  to  shut  down  entirely  and  lose 
all  of  the  overhead.  80  he  quotes  a  price  to  get  business 
which  he  hopes  will  absorb  part  of  his  overhead ;  but  without 
modern  costing  methods  he  is  going  it  blindfolded — he 
never  knows  but  that  he  may  be  pyramiding  his  losses. 
A  cost  system  may  be  designed  to  tell  him  just  what  he 
will  lose  or  make  by  taking  a  given  amount  of  business 
at  a  given  price  for  any  condition  of  activity  from  shut- 
down to  overtime  operation. 

These  instances  give  in  slight  measure  an  idea  of  the  uses 
to  which  a  cost  system  may  be  put.  In  the  proper  place, 
we  shall  give  instances  to  show  how  cost  systems  do  the 
eleven  things  listed  on  page  2. 
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4.  Accuracy  of  Method  is  Essential. — Some  men  feel 
that  cost  systems  are  not  worth  while — are  even  untrust- 
worthy— because,  they  say,  they  have  seen  cost  figures  lie. 
There  is  much  more  to  getting  correct  costs  than  merely 
arithmetical  accuracy.  There  are  right  and  wrong  ways 
to  figure  costs.  Just  because  a  clerk  or  accountant  shows 
you  a  figure  which  he  says  is  your  "cost"  on  a  certain 
casting,  it  does  not  necessarily  follow  that  it  is  the  true  cost. 
Most  errors  in  cost  finding  come  from  using  methods  which 
do  not  truly  reflect  the  amount  of  work,  material  and  usage 
of  equipment  properly  chargeable  to  that  casting. 

Here  is  a  simple  case  to  make  the  point  clear.  Suppose 
you  make  two  pieces,  A  and  B.  A  is  made  on  equipment 
which  costs  S2  an  hour  to  operate;  B,  on  equipment  which 
costs  only  $1  an  hour.  Suppose  each  piece  requires  one 
hour.  Now,  if  one  piece  of  each  is  made  and  the  overhead 
of  both  machines  is  lumped  and  spread  evenly  over  the 
production,  each  piece  would  be  charged  with  $1.50,  while, 
to  be  correct,  A  should  be  charged  with  $2  and  B  with  $1. 
In  such  a  simple  case  the  error  is  obvious ;  but  that  is  what 
happens  when  the  most  common  error  of  cost  accounting  is 
committed — that  of  lumping  the  total  overhead  for  the 
plant  as  a  whole  and  charging  it  to  the  product  on  some 
arbitrary  basis. 

It  is  not  enough  to  charge  all  expenses  of  the  business  to 
the  product  and  get  it  all  back  in  the  selling  price.     Correct"^ 
costing  demands  that  each  casting  carry  only  that  part 
of  the  expense  which  is  determined  by  the  manufacturing^ 
conditions  under  which  it  is  made. 

5.  Fallacy  of  a  Cost  per  Pound. — A  common  fallacy  of  "7 
this  sort  consists  in  calculating  a  cost  per  pound  in  a  foundry  J 
which  makes  both  light  and  heavy  castings.     Here  is  how 

it  works  out: 

A  plain  casting  weighing  one  ton  and  costing  $10  to 
mould  cannot  be  compared  on  a  per  pound  basis  with  a 
light,  complicated,  cored  casting  weighing  100  pounds  and 
costing  $3  to  mould.  Let  us  consider  the  cost  of  these  two 
castings  for  metal  and  moulding  only: 
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(a)  Casting  2,000  pounds       $0.02  equals $40 

Moulding  equals 10 

Total. S''^0 

2,000  pounds  will  give  a  cost  of  $0,025  per  pound. 

(b)  Casting  100  pounds       $0.02  equals $2 

Moulding  equals ^ 

Cores  equal 1 

Total $G 

100  pounds  will  give  a  cost  of  $0.00  per  pound. 

To  figure  the  cost  of  the  entire  production  of  a  foundry 
on  a  cost  per  pound  basis,  where  varying  kinds  of  castings 
are  made,  is  an  obvious  error.  Correct  costs  under  such 
conditions  are  impossible. 

Another  foundry  made  only  uniform  cast  iron  pipe. 
Here  it  might  seem  to  be  correct  to  consider  the  cost  on  a 
ton  basis,  but  when  the  conditions  under  which  the  various 
sizes  were  made  was  given  consideration  and  the  cost 
determined  on  a  basis  of  units  per  pit  or  pipe  produced, 
there  was  a  variation  in  the  cost  per  ton  of  from  five  to  eight 
dollars  for  labor  and  expense  alone. 

If  occasionally  it  is  necessary  to  make  three-inch  pipe  in 
a  four-inch  flask,  the  labor  and  expense  cost  per  pound  for 
the  three-inch  pipe  will  be  greater  than  for  the  four-inch 
pipe.  In  one  pipe  foundry  it  took  an  accurate  system  of 
cost  finding  to  convince  the  owners  of  this  fact,  but  when 
they  did  see  the  point,  it  resulted  in  radical  changes  of 
manufacturing  and  selling  policies. 

6.  Comparing  Plants  Intelligently.— In  another  instance, 
a  single  owner  operates  three  foundries,  one  producing 
light  castings,  the  second  heavy  castings  and  the  third  a 
general  jobbing  line  of  castings.  The  cost  per  pound  of 
castings  produced  is  quite  properly  very  different  in  each 
foundry,  yet  investigations  are  frequently  undertaken  to 
determine  why  the  cost  per  pound  is  so  much  higher  in  one 
than  in  the  other.  The  fact  is  that  the  cost  per  pound 
cannot  be  the  same  and  no  such  comparison  should  be 
attempted ;  a  point  which  is  well  understood  by  the  foundry 
superintendents,  but  apparently  not  by  those  less  practical 
men   who   are  in   general   charge   of   the  business.     Such 
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investigations,  caused  by  ignorance  or  fallacious  reasoning, 
do  not  make  for  good  feeling  in  the  organization. 

In  another  plant,  the  cost  per  ton  of  castings  during  one 
period  of  one  year  was  high  compared  with  the  cost  per  ton 
for  a  similar  period  of  the  previous  year.  This  brought 
down  a  thoughtless  reprimand  for  the  superintendent, 
until  analysis  showed  that  the  shop  had  been  running  only 
part  time  and  the  whole  expense  of  operation  had  been 
applied  against  the  limited  production.  This  of  course 
made  the  apparent  cost  per  ton  higher.  A  closer  analysis 
revealed  that  those  workmen  who  did  work  had  produced 
more  units  per  man  at  a  lower  cost  per  ton.  It  was  not 
apparent  until  proper  consideration  was  given  to  the  ratio 
which  production  activity  bears  to  normal  and  the  correct 
distribution  of  expense  made. 

These  are  some  of  the  wrong  methods  of  costing  that 
result  in  figures  which  are  untrustworthy.  It  should  be — 
but  seems  not  to  be — apparent  that  it  is  better  to  have  no 
cost  figures  at  all  than  incorrect  ones,  for  in  one  case  the 
man  know^s  he  is  going  it  blindfold  and  so  goes  forward 
carefully,  and  in  the  other  he  goes  confidently  ahead,  feel- 
ing he  is  right,  although  guided  by  utterly  false  information. 

7.  Engineering  the  Proper  Basis. — Therefore,  the  first 
attribute  of  a  good  cost  system  is  that  it  give  correct  figures. 
To  do  this,  it  must  be  designed  to  reflect  the  manufacturing 
problems  and  conditions.  It  is  more  a  problem  in  engineer- 
ing common-sense  than  in  accounting.  Of  course,  the 
accounting  must  be  sound,  but  no  amount  of  sound  account- 
ing will  offset  a  system's  failure  to  reflect  manufacturing 
conditions. 

That  leads  us  to  see  that  the  principles  of  cost  finding  for 
all  foundries  will  be  the  same,  for  in  general,  all  foundries 
use  the  same  principles  in  turning  out  castings.  But  each 
foundry  differs  somewhat  from  all  others  in  its  detail 
methods,  layout  and  organization.  This  book  lays  down 
the  fundamental  principles  of  cost  finding  which  apply  to 
all  foundries.  Then  each  phase  is  discussed  in  all  its 
lights  to  show  how^  conditions  peculiar  to  any  branch  or 
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kind  of  foundry  work  will  change  the  method  of  costing. 
The  result  is  that  if  all  foundries  were  to  install  cost  systems 
closely  following  the  principles  and  methods  laid  down 
here,  they  would  all  be  figuring  their  cost  on  a  ''uniform'' 
basis  although  the  detail  routine  of  no  two  might  he  alike. 
^They  would,  however,  be  competing  on  an  intelhgent  basis, 
for  all  would  be  including  all  elements  of  cost,  applied  to 
the  items  of  their  product  in  the  correct  proportions.  That 
[uniformity  is  the  second  attribute  of  a  good  cost  system. 

The  third  is  simplicity.  Judgment  is  needed  to  know 
how  far  it  pays  to  carry  accuracy.  It  is  not  good  sense  to 
calculate  the  labor  cost  on  a  $20  job  to  the  thousandth 
part  of  a  cent  when  it  is  reasonably  certain  that  the  time 
the  workmen  put  in  on  the  job  was  not  reported  within  five 
cents  of  the  actual. 

8.  How  Detailed  ShaU  the  Costs  Be?— How  detailed  the 
costs  should  be  and  how  much  in  the  way  of  reports  the 
executives  should  get  depends  upon  the  ability  and  willing- 
ness of  the  executives  to  use  these  aids  in  managing  their 
business.     It  does  not  pay  to  hire  a  $1,200  a  year  cost  clerk 
if  the  figures  he  develops  cannot  possibly  save  or  make  for 
the  company  more  than  he  costs.     The  cost  system  should 
be  so  simple  that  its  cost  of  operation  will  be  more  than 
repaid.     That  means  that  a  small   foundry  will  have  a 
system  so  simple  that  the  present  bookkeeper  can  handle 
it;  others  will  profit  by  carrying  the  cost  finding  to  the 
point  where  one  or  two  clerks  are  needed;  and  others,  of 
large  size  and  diversified  product,  will  find  that  it  pays  to 
carry  their  costing  into  considerable  detail  for  the  sake  of 
the   close   contact   it   gives   on   operations   amounting   to 
thousands  of  dollars.     But  to  whatever  extent  the  cost 
finding  is  carried,  red  tape  is  unnecessary  and  to  be  avoided. 
Detailed  and  accurate  costs  do  not  of  necessity  involve  com- 
plexity.    Any  cost  system  can  be  simple.     If  it  is  not — it 
is  not  a  good  cost  system. 

9.  Tying  the  Costs  to  the  Books.— To  get  correct  costs, 
it  is  essential  that  the  steps  in  cost  finding  be  subject  to 
frequent  checks  for  accuracy.     That  is  done  by  what  is 
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known  as  ''  tying  them  into  the  general  books. "  After  all, 
cost  finding  is  simply  a  process  of  analyzing  the  expendi- 
tures and  charges  of  a  business,  in  the  fight  of  manufactur- 
ing methods,  to  show  how  much  of  these  expenditures  are 
chargeable  to  each  process,  operation  and,  ultimately,  each 
casting.  Since  that  is  so,  it  is  easy  to  tie  up  the  costs  with 
the  general  books  of  account.  At  the  year's  end,  if  the 
cost  system  is  properly  designed,  it  is  possible  to  determine 
the  profit  or  loss  of  the  business  both  in  the  usual  way  by 
closing  the  books  and  from  the  cost  figures  by  subtracting 
the  cost  of  the  product  sold  from  the  total  selling  price. 
The  two  figures  should  check  with  but  Httle  variation. 

Another  test  of  a  good  system  is,  ''Does  it  give  control  of 
the  business?"  It  should  show  fluctuations  in  the  over- 
head expense  of  each  department  and  indicate  what  caused 
the  fluctuation,  so  that  wrong  conditions  may  be  quickly 
rectified,  or  steps  taken  to  make  unusually  good  conditions 
the  standard  for  the  future.  In  the  same  way,  deviations 
from  the  standard  labor  cost  show  which  men  and  depart- 
ments are  most  eflficient  and  enable  the  management  to 
check  slumps  in  efficiency  before  heavy  losses  ensue. 

10.  The  Attributes  of  a  Good  System. — Accuracy,  uni- 
formity, simplicity,  adaptation  to  the  need,  frequent  checks 
and  control  are,  then,  the  six  attributes  of  a  good  and^,' 
serviceable  cost  system.  They  are  entirely  possible  of 
attainment  by  any  foundry;  in  fact,  this  book  is  written 
solely  to  give  to  the  foundryman  an  understanding  of  costs 
which  will  enable  him  to  understand  the  principles  of 
sound  costing  methods  as  they  apply  to  his  business.  Some 
readers  will  be  able  to  supervise  satisfactorily  their  assis- 
tants in  installing  the  methods.  The  others  will,  at  least, 
be  able  to  judge  of  the  soundness  of  methods  which  others 
may  instal. 

A  word  of  warning  seems  needed  for  the  benefit  of  the 
few  readers  who  may  become  unduly  enthusiastic  over 
costs.  Over-enthusiasm  usually  results  in  carrying  cost 
finding  so  far  that  it  becomes  a  burden  to  the  business.  The 
step  from  properly  detailed  records  to  red  tape  is  not  hard  to 
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take.     Make  the  results  from  the  cost  system  justify  the 

expense. 

And,  having  a  good  cost  system  in  operation,  do  not  make 
the  common  mistake  of  feeUng  that  the  costs— left  to 
themselves — will  manage  the  business.  They  are  valuable 
guides  but  the  object  of  business  is  not  cost  finding.  Of 
themselves,  costs  will  not  make  profits,  but  the  man  who 
intelUgently  uses  them,  will. 


CHAPTER  II 


THE  FUNDAMENTALS  OF  COSTS 


He  who  feels  that  cost  finding  is  too  confused  and 
abstruse  for  him  to  understand  will  find  that  the  subject 
becomes  easy  and  clear  when  he  understands  the  funda- 
mentals of  it.  Therefore,  to  the  man  who  has  now  hazy 
knowledge  of  costs,  this  chapter  may  be  the  most  important 
in  the  whole  book,  for  it  defines  in  a  simple  way  the  terms 
used  and  gives  briefly  a  bird's-eye  view  of  the  entire  pro- 
cedure in  such  a  way  that  the  entire  theory  should  become 
clear.  Once  a  manufacturer  understands  the  theory, 
the  practical  application  as  set  down  in  the  following 
chapters  will  be  easy  to  understand. 

11.  The  Terms  Used  Must  Be  Definite. — There  is  a 
loose  use  of  terms  which  commonly  makes  for  confusion 
in  the  mind  of  the  layman  who  is  trying  to  understand  cost 
accounting,  such  as  the  interchangeable  use  of  the  terms 
^'indirect"  and  '^ non-productive"  to  designate  labor  which 
is  not  directly  and  measurably  applied  to  the  finished  prod- 
uct. Accountants  delight  to  argue  the  merits  of  these 
terms;  but  after  all  there  is  little  to  choose  between  them. 
The  thing  is  to  agree  to  use  one  or  the  other  and  thoroughly 
to  understand  its  meaning.  Therefore,  the  best  starting 
point  is  to  define  terms. 

The  final  manufacturing  cost  of  an  article  is  made  up  of 
the  cost  for  material,  labor  and  expense. 

12.  What  Is  Material? — Material  is  any  matter  which 

goes  into  the  product  and  which  can  be  identified  in  the 

finished   article.     This  includes  such  items  as  pig  iron, 

scrap,  any  additional  material  such  as  bolts,  which  may  be 

used  in  the  machine  shop  or  assemblies  and  so  on.     It  is 

sometimes  called  '^direct  material." 

11 
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Supplies  include  any  matter  which  aids  in  the  manu- 
facture hut  is  not  ai)i)arent  in  the  finished  casting.  They 
include  oil,  belting,  brooms,  and  such  hke.  Supphes  are 
by  some  called  ''indirect"  or  ''expense"  materials. 

Of  course,  in  the  absolute  sense,  both  "material"  and 
"supplies"  are  materials,  but  for  the  sake  of  brevity  we 
divide  them  and  define  them  as  above. 

13.  Labor  Cost. — Labor  may  reach  the  finished  casting 
in  two  ways. 

Direct  or  productive  labor  is  that  labor  which  can  be 
charged  to  a  certain  casting.  Moulders,  core  makers  and 
others  perform  direct  labor. 

Indirect,  which  is  the  same  as  a  non-productive  labor,  is 
that  labor  which  is  necessary  to  the  conduct  of  any  manu- 
facturing business,  but  which  cannot  be  measured  in  the 
individual  casting.  It  includes  such  labor  as  flaskmen, 
pattern  storage  help,  miscellaneous  shop  help,  foremen,  shop 
clerks  and  so  on. 

14.  Expense  or  Overhead. — Expense,  otherwise  known 
as  "burden"  or  "overhead"  includes  all  items  not  charge- 
able as  either  material  or  labor,  and  is  made  up  of  such 
items  as  factory  supplies,  fuel,  sand,  maintenance,  cleri- 
cal help,  miscellaneous  labor,  foremen,  administrative  ex- 
pense, fixed  charges  and  so  on.  Items  of  expense  cannot 
be  directly  traced  in  the  finished  product.  They  are 
incurred  to  supervise,  shelter,  instruct,  maintain  and  other- 
wise help  the  direct  labor  to  make  the  product,  and  the 
sales  department  to  sell  it. 

Expense  may  be  classified  in  several  w^ays.  First,  there 
is  the  big  general  division  between  "manufacturing 
expense"  which  aids  production  and  "selling  expense" 
which  is  incurred  in  the  effort  to  sell  the  product.  Other 
classifications  of  expense  will  be  described  later  in  this 
chapter.  Right  here  it  seems  best  to  clear  up  a  point  about 
direct  and  indirect  labor  and  material  which  causes  much 
confusion  because  it  is  so  seldom  clearly  explained. 

This  arises  from  the  fact  that  labor  and  material  which 
start  as  productive  m.ay  end  up  in  the  final  costs  as 
non-productive. 


THE  FUNDAMENTALS  OF  COSTS 


13 


Simply  to  look  at  a  finished  casting  will  not  tell  whether 
it  is  productive  or  non-productive.  It  is  the  use  to  which 
this  casting  is  put  which  is  the  determining  factor.  If  a 
casting  produced  by  the  productive  labor  in  the  foundry 
is  a  repair  part  for  a  flask,  the  material  and  productive 
labor  becomes  an  expense  cost.  This  cost  would  then 
become  a  credit  to  the  Goods  in  Process  Account  and  a 
debit  to  the  Manufacturing  Expense  Account.  In  the 
same  way,  bolts  which  are  used  as  productive  material 
in  the  assembly  room  may  be  used  to  make  repairs  in  the 
foundry,  in  which  event  they  become  an  item  of  expense  in 
general  maintenance. 

Another  case  is  when  the  foundry  makes  its  ow^n  machine 
equipment  instead  of  purchasing  it.  These  machines 
would  likely  be  made  with,  productive  labor  and  material; 
but  the  cost  is  chargeable  to  assets,  therefore  it  is  a  credit 
to  the  Goods  in  Process  Account  and  a  debit  to  the  Machin- 
ery and  Equipment  Account. 

In  most  foundries,  especially  the  smaller  ones,  with  a 
varied  output,  this  shifting  of  productive  labor  and  material 
constantly  occurs.  If  it  is  not  taken  into  account,  the 
costs  will  be  inaccurate — perhaps  seriously  so. 

15.  Correct  Distribution  of  Labor. — It  is  therefore  neces- 
sary to  divide  the  worker's  time  correctly  among  the 
kinds  of  work  performed.  The  time  he  puts  in  producing 
a  casting  which  is  to  be  sold  must  find  its  w^ay  into  the 
Goods  in  Process  Account.  If  he  is  on  a  repair  job  his 
time  must  be  charged  to  the  Manufacturing  Expense 
Account.  If  he  works  on  castings  for  a  new  machine  for 
the  shop,  his  time  is  charged  into  the  Fixed  Asset  Account 
and  ultimately  appears  on  the  equipment  ledger  as  a  part 
of  the  cost  of  this  new  machine. 

This  exemplifies  the  statement  already  made  that  an 
accurate  knowledge  of  the  processes  of  manufacturing  is 
essential  in  operating  a  cost  system,  and  that  costing  must 
be  guided  by  manufacturing  conditions. 

When  it  is  not  easily  apparent  just  how  to  get  an  item  of 
cost  correctly  charged,  some  seek  to  dispose  of  it  by  throw- 
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ing  it  into  General  Expense.  As  little  as  possible  should  be 
charged  into  expense,  for  all  expense  must  ultimately  be 
spread  onto  the  product  and,  try  as  we  will,  that  allocation 
cannot  be  100  per  cent  correct.  The  aim  should  be,  rather, 
to  try  constantly  to  charge  more  and  more  items  of  cost 
directly  to  the  product.  In  that  way  lies  the  ultimately 
most  correct  costs.  But  this  can  be  carried  to  extremes. 
If  an  item  for  the  plant  as  a  whole  is  small,  it  would  be  silly 
to  contract  a  large  amount  of  clerical  expense  for  the  sake 
of  minute  accuracy  which  is  bound  to  be  nullified  elsewhere 
by  a  necessarily  approximate  allocation. 

16.  Three  Kinds  of  Expense. — Let  us  now  see  how  the 
manufacturing  expense  can  be  classified.     It  is  of  three 

kinds: 

1.  The  charges  direct  to  the  productive  manufacturing 
departments  which  do  work  upon  the  product,  such  charges 
being  of  such  a  character  that  Ihey  cannot  be  charged 
directly  to  the  product:  such  as  miscellaneous  labor,  sup- 
plies, etc.  The  amount  of  these  charges  as  a  whole  will 
vary  with  the  activity  of  the  plant,  going  up  when  the  plant 
is  busy  and  down  when  slack. 

2.  There  are  also  charges  to  the  non-productive  or  con- 
tributory department  which  must  in  turn  be  distributed  to 
the  productive  departments.  These  items  will  also  vary 
with  the  plant  activities  but  not  as  markedly  as  those 
items  in  the  productive  departments.  Such  expenses  as 
those  for  executives'  salaries,  office  expense,  heat,  light  and 
power,  stockroom,  receiving  room,  shipping  room  and  so 
on  come  under  this  classification. 

3.  Insurance,  taxes  and  depreciation  are  the  three  items 
of  expense  which  go  to  make  up  the  fixed  charges  and  do 
not  vary  except  under  very  unusual  conditions  with  the 
productive  activity  of  the  foundry.  The  causes  for  fluctua- 
tion in  these  items  will  be  due  to  a  change  in  insurance 
policies,  additions  to  the  buildings  and  equipment  or 
an  exceptional  amount  of  overtime.  As  a  rule,  however, 
these  items  remain  fairly  constant  and  require  chanjiing 
but  once  a  year  or  so. 
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17.  A  Bird*s-eye  View  of  a  Cost  System. — With  these 
fundamentals  in  mind,  it  seems  well  to  get  a  bird's-eye  view 
of  the  process  of  gathering  the  cost  of  a  casting.  To  do 
this  we  shall  trace  through  the  accounting  steps. 

All  items  of  labor,  material  and  expense  can  be  charged 
in  only  two  ways:  to  Goods  in  Process  or  Manufacturing 
Expense.  That  is,  they  are  charged  either  direct  and  at 
once  to  the  casting  or  to  the  expense  of  doing  business,  to 
be  charged  to  the  casting  later. 

The  simple  chart.  Form  1,  shows  the  following  accounts 
which  must  appear  on  the  ledger: 


1.  Pig  and  scrap  iron 

2.  Fuel 

3.  Supplies 

4.  Payroll 


5.  Manufacturing  Expense 

6.  Goods  in  Process 

7.  Cost  of  goods  sold 

8.  Sales 


The  accounts  are  opened  with  an  inventory.  Materials 
and  supplies  are  charged  to  Pig  and  Scrap,  Fuel  and  Sup- 
plies as  they  are  purchased.  As  manufacturing  proceeds, 
it  is  necessary  to  account  for  all  material,  labor  and  expense 
used.  Let  us  assume  that  during  a  month  just  closed,  the 
reports  show  that  $6,000  worth  of  pig  and  scrap  have  been 
used  directly  in  the  product.  This  must  be  credited  to  the 
Pig  and  Scrap  account  and  charged  as  direct  material  to 
the  Goods  in  Process  account.  (Note  the  indicating  line 
on  the  chart.) 

Three  hundred  and  sixty-five  dollars  w^orth  of  fuel  has 
been  used.  This  is  a  supply  and  becomes  a  part  of  the 
expense  of  manufacturing,  therefore  the  amount  is  credited 
to  the  Fuel  account  and  debited  to  the  Manufacturing 
Expense  account.  The  supplies  used  are  credited  to  the 
Supplies  account  and  charged  to  Manufacturing  Expense. 
If  in  the  Supplies  account  are  included  such  items  as  bolts 
and  screws,  any  that  were  used  on  assemblies  in  the  machine 
shop  become  direct  materials  and  are  therefore  credited 
to  the  Supplies  account  and  debited  to  the  Goods  in  Process 
account.  The  chart  shows  that  $1,360  goes  to  Expense 
and  $740  to  Goods  in  Process. 
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The   entire   manufacturing   payroll    for   the   month    is 
$13,956,  of  which  $7,550  (the  direct  labor)  is  credited  to  the 
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Payroll  account  and  debited  to  the  Goods  in  Process 
account.  The  rest  of  the  payroll,  $6,406,  is  indirect  labor, 
(administrative,  clerical,  supervision,  miscellaneous  labor, 
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etc.)  and  is  credited  to  the  Payroll  account  and  debited 
to  the  Manufacturing  Expense  account.  This  accounts 
for  all  of  the  material,  labor  and  expense  items  for  the 
month. 

For  simplicity,  we  assume  that  there  is  but  one  depart- 
ment in  the  foundry.  The  manufacturing  expense,  $8,131, 
must  be  spread  to  the  product  in  some  way.  Let  us  say 
that  for  the  single  department  of  this  plant  the  direct  labor 
dollar  is  a  fair  measure  of  the  expense  which  each  item  of 
product  must  bear.  We  find  that  the  ratio  which  the 
expense  bears  to  the  direct  labor  is  107.9  per  cent. 

18.  A  Simple  Explanation.— Since  the  direct  labor  cost 
of  making  castings  was  $7,550,  it  is  necessary  to  add  to 
that  sum  107.9  per  cent  of  that  amount  or  $8,131,  to  cover 
the  expense  of  doing  business.  The  total  direct  labor  and 
expense  cost  is  $15,681. 

There  has  already  been  charged  to  the  Goods  in  Process 
accounts: 

Material f $6,000 

Material 740 

Direct  Labor 7,550 

Total $14,290 

The  $8,131  of  expense  is  a  part  of  the  cost  of  production 
and  therefore  is  credited  to  the  Manufacturing  Expense 
account  and  debited  to  the  Goods  in  Process  account. 
Now  if  it  is  known  that  labor  cost  of  a  given  casting  is 
.96  and  the  material  amounts  to  $1,  the  total  cost  of 
that  casting  is: 

Material $1.00 

I^abor 0.96 

107.9  per  cent  Expense 1.04 

Total $3.00 

Observ^e  that  the  cost  of  this  casting  includes  the  three 
general   divisions   of   disbursements— material,  labor  and 
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expense;  hence  its  basis  is  the  same  as  that  of  the  Goods  in 
Process  account  into  which  all  of  these  items  have  flowed. 
When  this  casting  is  sold,  its  cost  of  $3  becomes  a  credit  to 
the  Goods  in  Process  account  and  a  debit  to  the  Cost  of 
Goods  Sold  accovmt.  The  selling  price,  say,  S4,  is  a  credit, 
giving  a  manufacturing  profit  of  25  per  cent  of  the  selling 
price,  or  331^  per  cent  on  the  Cost  of  Goods  Sold. 

Having  totaled  the  costs  of  all  sales  for  the  month  and 
credited  the  Goods  in  Process  account  with  this  amount, 
the  balance  of  this  account  gives  the  value  of  the  Goods  in 
Process  inventory.  Thus  the  total  inventory  from  the 
accounts  on  the  chart  will  be 

1.  Pig  and  Scrap  account $  5,025 

2.  Fuel 2,485 

3.  Supplies 2,970 

4.  Goods  in  Process 22,418 

Total  Inventory $32,898 

This  is  a  simple  illustration  of  how  the  controlling 
accounts  in  the  general  books  take  care  of  the  cost  totals. 
We  have  determined  the  material,  the  labor  and  the  basis 
of  expense  distribution.  The  cost  of  the  individual  casting 
is  made  up  of  identically  the  same  items  as  the  Goods  in 
Process  account. 

In  actual  practice,  of  course,  a  foundry  has  many  depart- 
ments, for  many  of  which  the  expense  will  be  measured  by 
other  means  than  the  labor  dollar.  The  principle  as  out- 
lined is  however,  fundamental  and  the  process  of  tying  the 
costs  into  the  general  books  of  accounts  is  identical. 

19.  The  Chaft  of  Accounts.-  In  the  same  way  there 
will  be  more  than  the  eight  ledger  accounts  listed.  The 
complete  chart  of  accounts.  Form  2,  shows  not  only  the 
general  ledger  accounts  but  the  book  forms  for  the  original 
entries.     It  includes: 
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Fig.  2. — Complete  chart  of  accounts. 
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The  General  Ledger  accounts  for 
Buildings 
Equipment 
Insurance 
Taxes 

Reserve  for  Depreciation 
Payroll 

Goods  Finished  and  In  Process 
Manufacturing  Expense 
Selling  Expense 
Cost  of  Goods  Sold 
Sales 

Accounts  Receivable 
Cash 

Capital  Stock,  and 
Surplus 

Even  this  list  of  accounts  is  to  serve  only  as  an  illustra- 
tion in  describing  the  general  method,  the  control  and  the 
tying  of  the  costs  in  with  the  general  books. 
^  For  instance,  only  two  asset  accounts  are  shown  '^Build- 
ings" and  '^ Equipment.'^  The  ^Equipment"  account  in 
particular  may  be  subdivided  into  ^^  Machinery  and  EquiD- 
ment  "  ^Patterns  and  Flasks"  and  so  on.  The  detail 
list  of  course  will  depend  upon  the  requirements  of  each 
loundry. 

This  is  but  one  of  the  many  places  where  it  will  be  seen 
that  the  exact  method  of  cost  finding  to  be  used  depends 
upon  the  peculiarities  of  the  individual  foundry  the 
principles  being,  however,  uniform. 

It  seems  ridiculous  to  set  up  a  comphcated  method  and 
tlien  expect  the  various  businesses  to  adapt  themselves  to 
It.     Common  sense  dictates  that  the  method,  rather    be 
changed  and  adapted  to  suit  the  needs  of  the  foundry 
1  hat  IS  what  this  book  attempts. 
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CHAPTER  111 
DEPARTMENTALIZING  THE   OVERHEAD  EXPENSE 

When  foundrymen  get  together  at  conventions,  the 
conversation  is  almost  sure  to  turn  at  some  time  to  overhead 
expense. 

''Last  year,"  says  one,  ''my  overhead  was  153  per  cent 
of  the  labor  cost.     How  does  that  compare  with  yours?" 

"It's  low,"  is  the  reply,  "mine  w^as  194  per  cent." 

A  third  man  interrupts  with,  "You  fellows  figure  your 
overhead  wrong.  You  should  take  it  as  a  percentage  of  the 
labor  plus  the  material.  On  that  basis,  my  overhead  runs 
127  per  cent." 

And  a  fourth  foundryman  is  apt  to  put  in  an  objection 
to  both  methods  and  argue  that  overhead  should  be  calcu- 
lated in  terms  of  cents  per  pound. 

20.  Comparing  Cost  Figures. — Obviously,  no  two  of  these 
methods  can  be  inteUigently  compared  to  give  an  indication 
of  the  relative  efficiencies  of  the  plants,  for  in  effect  all  of 
these  men  are  speaking  different  languages.  Even  the 
first  two,  who  use  the  same  method,  cannot  make  sure 
comparisons,  for  an  overhead  rate  that  is  low  for  a  jobbing 
foundry  making  diversified  castings  might  be  excessive 
in  a  plant  making  a  standard  line  of  pipe  or  radiators. 

At  bottom,  the  fallacy  lies  in  considering  the  overhead 
expense  of  the  business  as  a  whole;  a  fault  largely  due  to 
old-fashioned  accountants  who  lumped  all  figures  and  were 
interested  only  to  find  out  at  the  end  of  the  year  how  much 
money  the  business  as  a  whole  had  made  or  lost.  Modern 
cost  finding  aims  to  discover  not  only  "how  much,"  but 
"why."  To  do  that  requires  that  the  figures  be  divided 
and  subdivided  so  that  the  manager  may  know,  let  us  say, 
that  the  final  profit  of  $100,000  represents  a  loss  of  $20,000 
on  one  line  and  a  profit  of  $120,000  on  another.     He  wishes 
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also  to  know^  that  the  profit  was  made  in  spite  of  exceedingly 
inefficient  methods  in  one  manufacturing  department  which 
was  more  than  offset  by  excellent  methods  in  another. 

Now%  the  overhead  expense  is  in  effect  a  service  charge 
which  each  casting  must  pay  for  the  manufacturing  facilities 
which  the  business  provides,  and  it  should  be  plain  that 
one  casting  will  use  more  of  some  of  these  facilities  than 
will  another,  while  the  other  will  use  more  of  certain  other 
facilities.  For  instance,  a  compact,  heavy,  simple  casting 
will  properly  carry  only  a  slight  proportion  of  the  moulding 
expense,  although  it  may  take  a  much  larger  share  of  the 
melting  expense.  A  large,  complicated  but  light  casting 
will  take  more  moulding  expense  and  less  melting  expense. 
That  makes  it  necessary,  if  the  cost  of  each  is  to  be  known 
accurately,  to  charge  each  casting  with  its  proper  share  of 
the  overhead  of  each  manufacturing  department  whose 
services  it  uses.  To  do  that,  the  total  overhead  of  each 
department  must  be  gathered  separately,  and  a  way  found 
by  which  to  measure  the  proper  share  of  each  department's 
overhead  or  service  which  each  casting  should  bear. 

21.  What  Cost  Departments  Are. — All  foundries  are,  for 
purposes  of  supervision,  divided  into  several  departments, 
such  as  pattern  making,  moulding  and  so  forth.  The 
departments  as  determined  for  costing  purposes,  will 
follow  these  divisions  roughly,  but  not  exactly.  There  will 
be  some  departments  which  would  not  be  necessary  for 
purely  supervisory  and  operational  purposes.  The  test  for 
a  department  for  cost  purposes  is:  "Can  the  overhead 
expense  of  all  operations  in  this  department  be  justly  applied 
on  the  same  basis?"  If  not,  further  subdivision  is  neces- 
sary. It  may  be  well  to  say  here  that  what  w^e  speak  of  as 
a  "department "  is  sometimes  called  a  " production  center. " 
They  mean  the  same. 

The  methods  of  applying  the  departmental  expense  may 
be  different  for  each  department;  although  sometimes  two 
or  more  departments  in  the  foundry  may  use  the  same 
measure.  Each  department  must  be  studied  carefully 
and  the  one  best  and  most  accurate  measure  determined, 
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based,  not  upon  accounting  but  upon  manufacturing 
procedure.  Each  department  must,  in  effect,  be  considered 
a  factory  in  itself. 

Several  kinds  of  castings  may  be  made  on  the  moulding 
floor  which  rec^uire  various  types  of  e(iuipment.  For 
instance — bench  moulding  should  not  be  charged  with  a 
part  of  the  expense  necessary  to  operate  heavy  machine 
moulding  which  rec^uires  constant  crane  service.  The 
bench  floor  may  perhaps  be  operated  with  an  overhead  of 
75  per  cent  on  the  direct  labor,  while  the  heavy  machine 
work  with  crane  service  may  show  an  overhead  of  200  per 
cent  or  be  operated  on  the  basis  of  expense  per  machine 
hour.  If  there  are  widely  varying  conditions  due  to  the 
character  of  the  work  and  the  nature  of  the  equipment,  the 
moulding  floor  must  be  divided  into  several  departments. 

The  proper  departments  can  be  set  up  only  after  a 
thorough  investigation  by  men  familiar  both  with  foundry 
practice  and  cost  finding  principles. 

There  are  engineering  problems  in  the  Power  Plant,  the 
Melting  Department,  Core  Room,  Moulding  Floor,  Clean- 
ing Shop,  Annealing  Department  and  the  Machine  Shop, 
which  must  be  studied  in  cooperation  with  the  practical 
men  in  charge  of  these  departments  and  in  full  recognition 
of  their  ability,  knowledge  and  experience,  before  the 
details  of  the  methods  to  be  applied  can  be  developed. 

22.  The  System  Must  Fit  Peculiar  Conditions.—The 
methods  to  be  used  must  fit  the  manufacturing  conditions 
and  processes  of  the  individual  plant  and  the  accounts  on 
the  general  books  set  up  accordingly.  It  is  true  that  a 
majority  of  the  accounts  are  standard  business  practice;  but 
some  changes  may  be  necessary  to  suit  the  conditions 
found  as  a  result  of  the  preliminary  investigation. 

In  the  same  way  the  departmental  division  needed  by 
individual  foundries  will  vary  with  the  practical  considera- 
tions of  the  work  done.  Those  needed  by  the  foundry 
whose  costing  system  we  are  describing  in  this  book  are 
fairly  typical  of  what  most  foundries  would  require.     They 
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No. 


Department  name 


1 

Steam  (Boiler) 

2 

Power  and  Light 

3 

Tool  and  Maintenance 

4 

Pattern  Shop 

5 

General  Office 

6 

General  Factory 

7 

General  Foundry 

8 

Melting 

Department  name 


Core  Room 
Moulding 
Cleaning 
Annealing 
Machine  Shop 
Packing  and  Shipping 
Selling  Expense 


are: 


In  a  gray  iron  foundry,  the  annealing  department  would 
be  left  out.  We  include  it  here  because  it  presents  some 
difficult  problems  which  we  must  explain. 

Other  foundries  might  need  such  other  departments  as 
Carpenter  Shop,  Blacksmith,  Electrical  and  so  on.  If  the 
foundry  is  large  enough  to  warrant  further  division,  these 
departments  may  be  set  up  to  give  the  needed  individual 
control.  Care  should  be  exercised,  however,  to  avoid  too 
detailed  a  division  because  of  excess  supervision  and  related 
expense. 

In  the  foundry  whose  departments  have  been  listed,  the 
Pattern  Shop  will  handle  all  carpentry,  while  the  black- 
smith, electricians,  plumbers,  millwrights,  etc.,  are  included 
in  the  Tool  and  Maintenance  Departments.  This  combi- 
nation is  usual  in  medium-sized  foundries,  w^hile  in  larger 
ones  a  division  is  usually  necessary. 

23.  Special  Shops  Require  SpecialDepartments.— Again, 
in  a  stove  and  range  plant,  the  Machine  Shop  would  be 
replaced  by  the  departments  for  Cast  Iron  Mounting,  Sheet 
Metal  Mounting,  Pipe  Cutting,  Japanning,  Nickeling, 
Punch  Press  and  Forming  and  so  on.  In  a  plant  where 
much  testing  is  necessary,  such  as  in  the  manufacture  of 
radiators,  boilers,  etc.,  there  would  be  such  departments  as 
First  Test,  Machining,  Assembling,  Second  Test,  Finishing, 
etc.  In  the  malleable  plant,  the  cleaning  must  be  divided 
into  Hard  Iron  Cleaning,  Sand  Blasting,  Soft  Iron  Cleaning, 
Testing  and  Inspection,  Straightening,  etc. 


24 


COST  CONTROL  FOli  FOVS DRIES 


A  steel  foundry  would  be  divided  into  the  same  depart- 
ments as  the  gray  iron  foundry  although  the  detailed 
method  of  handling  the  melting  department  would  be 
changed  somewhat  to  suit  the  different  method  of  melting. 

For  the  electric  steel  foundry  casting  ingots,  the  core, 
moulding  and  cleaning  departments  would  be  omitted. 
The  important  departments  to  be  added  to  the  list  are 
those  for  handling  ingot  moulds,  pouring,  and  removing 
the  ingots. 

We  wish  to  emphasize  that  the  departments  required 
depend  on  the  plant,  its  size  and  the  product.  The  list 
selected  is,  as  stated,  purely  to  illustrate  the  application 
of  the  method  being  described. 

24.  What  Departmentalization  Accomplishes. — The  de- 
partments properly  laid  out  are  of  great  value  in  facili- 
tating the  determination  of: 

{a)  The  departmental  floor  space  occupied,  which  may 
sometimes  be  used  as  a  basis  for  distributing  a  portion  of  the 
fixed  charges; 

(6)  The  plant  values,  as  a  basis  for  ascertaining  share  of 
building  depreciation  and  of  taxes  and  insurance. 

(c)  The  equipment  values  by  departments,  in  order  to 
ascertain  the  proper  share  of  the  depreciation  of  the  plant 
equipment  and  of  taxes  and  insurance  on  these. 

Other  reasons  for  departmentalizing  the  foundry  are  to 
get: 

{(l)  More  effective  supervision. 

(e)  The  distribution  of  the  indirect,  contributory  or 
non-productive  departments'  expense  to  the  productive 
departments. 

(/)  The  control  of  departmental  operating  expense  by 
months,  periods  and  years. 

{(J)  The  basis  for  unit  cost  determination  which  is  used 
in  calculating  the  manufacturing  cost  of  the  product. 

{h)  The  departmental  normal  expense,  the  minimum  cost 
control,  and  so  on. 

25.  How  to  Distribute  Expense. — We  have  already 
stressed  the  point   that  the  correct  basis  for  distributing 
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overhead  expense  must  be  determined  for  each  department 
in  every  plant.  Let  us  see  from  an  example  why  this  is 
an  important  factor  in  getting  correct  costs. 

Suppose  two  foundries  in  one  plant,  both  having  exactly 
the  same  floor  space.  In  one  foundry  the  work  is  all  hand 
moulding,  with  no  machine  or  crane  equipment.  In  the 
second  foundry,  the  work  may  be  all  machine  work  requir- 
ing two  overhead  cranes. 

In  Case  1,  it  would  be  correct  to  distribute  the  expense 
on  the  basis  of  the  productive  labor  dollar  or  the  man  hour. 

In  Case  2,  it  would  be  most  accurate  to  figure  the  cost  on 
a  machine  hour  basis  by  gathering  all  of  the  expense  neces- 
sary to  operate  each  machine  and  reducing  it  to  a  cost 
per  hour. 

Let  us  now  figure  the  cost  of  making  a  casting  for  both 
cases.  Case  1.  It  is  assumed  that  the  expense  rate  per 
man  hour  is  $0.80  and  the  time  required  to  make  the  casting 
is  one  hour. 

Time  per  casting 1  hour 

Rate  per  hour,  moulder SO. 80 

Expense  rate  per  hour 0.80 

Total  labor  and  expense  cost  each.   $1.60 

Case  2.  Five  of  these  same  castings  can  be  made  on  the 
machine  in  one  hour,  the  machine  method  having  been 
introduced  to  reduce  production  costs. 

Let  us  assume  that  the  machine  hour  expense  rate  is 
$4.65  for  all  of  the  expenses. 

Time  for  5  castings 1  hour 

Machine  rate  per  hour $4.65 

Direct  moulding  labor 1.75 

Total  labor  and  expense $6.40 

Cost  each  casting $1.28 

These  are  the  correct  methods  of  figuring  the  costs. 
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Suppose  now,  however,  that  the  two  shops  lump  their 
overhead,  and  find  that  it  is  150  per  cent  on  the  productive 
labor  dollar.  Of  course,  this  is  the  wrong  way — as  we 
shall  show. 

The  cost  in  Case  1  will  be: 

Direct  moulding  labor  for  casting $0.80 

Expense  to  labor  150  per  cent 1.20 

Cost  per  casting $2.00 

This  increases  the  apparent  cost  per  casting  by  $0.40, 
because  foundry  No.  1  is  made  to  carry  a  part  of  the  burden 
of  the  other  foundry,  which  it  should  not  be  compelled  to  do. 
This  increase  in  cost  may  be  prohibitive  in  meeting  competi- 
tion, with  a  resulting  loss  of  business. 
The  cost  in  Case  2  will  be : 

Direct  moulding  labor  per  casting $0.35 

Expense  to  labor  150  per  cent 0.53 

Cost  per  casting $0.88 

This  makes  the  cost  appear  to  be  $0.40  per  casting  less  than 
the  real  cost,  because  the  expense  of  this  foundry  is  carried 
by  the  first  one. 

In  this  case  the  cost  of  the  casting  would  be  too  low,  and 
in  estimating,  considerable  unprofitable  business  may  flow 
in  as  a  result  of  the  low  price. 

If  this  foundry,  No.  2,  should  be  filled  with  orders  for 
say,  50,000  of  this  casting,  an  actual  manufacturing  loss 
would  be  incurred  amounting  to  $20,000. 

26.  How  Errors  Creep  in.— If  none  of  these  castings  had 
been  shipped  at  inventory  time,  the  inventory  would 
show  50,000  castings  at  $0.88  or  $44,000.  If,  however, 
10,000  of  these  castings  had  been  made  in  Foundry  1  and 
the  inventory  figures  at  the  estimated  cost  price,  $0.88  each, 
which  is  not  an  infrequent  occurrence,  the  inventory  would 
have  been  the  same,  i.e.,  $44,000.  If  figured  from  the 
actual  cost,  the  amount  would  have  been: 
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Foundry  1,     10,000  castings  at  $2.00  =  $20,000 
Foundry  2,     40,000  castings  at  $0.88  =    35,200 
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Total  Inventory 


$55,200 


If  $0.88  is  taken  as  a  basis  for  the  selling  price,  the  manu- 
facturing loss  would  have  been  $11,200.  Had  the  cost 
been  determined  on  the  correct  basis,  the  manufacturing 
cost  estimate  would  have  been  $1.28  each  and  the  inventory 
would  have  amounted  to — 

Foundry  1—10,000  castings  at  $1.60  =  $16,000 
Foundry  2—40,000  castings  at  $1.28  =    51,200 


Total  Inventory 


$67,200 


With  $1.28  each  figured  as  manufacturing  cost  into  the 
selling  price,  the  manufacturing  loss  would  have  been  only 
$3,200. 

27.  Two  Fundamentals  in  Accounting.— These  simple 
calculations  prove — as  no  general  arguments  can— the 
two  fundamentals  of  accounting  for  overhead  expense, 
which  it  is  positively  essential  that  the  reader  realize: 

First.  Where  a  general  overhead  expense  percentage  is 
used  for  all  departments,  it  is  rare  to  find  the  costs  tied  in 
with  the  general  books.  If  they  are,  it  is  of  little  value,  by 
way  of  proof  and  a  check  on  profits.  It  results  in  an  over- 
or  under- valuation  of  inventories. 

Second.  With  proper  cost  methods,  when  a  depart- 
mental expense  analysis  is  operated,  the  figures  which 
enter  into  the  cost  of  manufacturing  must  first  prove  with 
the  controlling  accounts  in  the  general  ledger,  before  they 
can  be  distributed  and  the  final  departmental  unit  costs 
determined.  This  gives  a  reliable  guide  to  where  and 
how  the  castings  should  be  made  and  the  actually  col- 
lected cost  shows  the  actual  profit  by  items,  orders,  processes 
and  classifications  of  product.  At  the  end  of  the  period 
w^hen  the  books  are  closed,  the  cost  of  manufacturing  must 
again  prove  with  the  general  books.     If  there  is  no  proof 
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through  the  controlling  accounts  in  the  general  ledger,  costs 
are  of  little  value,  because  there  is  not  a  chance  for  actual 
knowledge  of  the  business  and  the  needed  accuracy  in  the 
control  of  manufacturing  and  selling. 

To  the  reader  familiar  with  accounting,  it  will  become 
apparent,  as  these  pages  are  studied,  that  only  one  expense 
account — Manufacturing  Expense — in  the  general  ledger 
is  necessary  as  far  as  manufacturing  costs  are  concerned. 

All  the  manufacturing  expense  is  itemized  and  recorded 
by  departments  through  the  use  of  the  Expense  Analysis 
which  will  be  described  and  shown  in  later  chapters.  The 
various  items  used  in  the  expense  analysis  constitute,  when 
taken  together,  a  complete  analysis  of  the  controlling 
ledger  account,  Manufacturing  Expense,  thus  relieving  the 
accounting  department  through  the  elimination  of  the  usual 
collection  of  ledger  accounts  and  a  long  list  of  journal 
entries,  while  at  the  same  time  providing  a  more  definite 
control  of  the  business. 

28.  Two  Kinds  of  Departments. — Looking  back  to  the 
list  of  departments,  it  will  be  noticed  that  the  departments 
naturally  separate  into  two  groups;  the  ''productive'^ 
departments,  which  actually  perform  work  on  the  castings 
being  produced  and  the  ''non-productive''  or  contributory 
departments,  which  serve  the  productive  departments 
directly  on  the  foundry  as  a  whole.  In  this  typical  foundry, 
the  "productive"  departments  are  the  Melting,  Core- 
making,  Moulding,  Cleaning,  Annealing  and  the  Machine 
Shop;  the  contributory  departments  are  Steam,  Power  and 
Light,  Tool  and  Maintenance,  Pattern  Shop,  General 
Office,  General  Factory,  the  General  Foundry  and  the 
Packing  and  Shipping  Department.  There  is  another 
department  under  the  heading  of  Selling  Expense,  but  as 
the  expense  of  this  department  has  nothing  to  do  with 
manufacturing  costs,  it  will  therefore  be  treated  in  a  sepa- 
rate chapter. 

In  later  chapters  we  shall  study  each  of  these  depart- 
ments in  detail;  to  see  just  how  the  correct  amount  of 
expense  for  each  is  gathered  and  applied  to  the  product 
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justly.  An  understanding  of  this  question  of  expense  and 
its  departmentalizing  is  the  most  essential  factor  in  working 
a  cost  system  which  will  be  accurate  and  of  value  in  guiding 
the  business. 


CHAPTER  IV 

THE  SOURCE  OF  THE  ENTRIES 

We  saw  in  Chapter  II  that  there  are  several  kinds  of 
items  which  make  up  overhead  or  expense. 

It  is  apparent  that  some  of  these  expense  charges  consist 
of  actual  expenditures  of  money,  while  a  few,  principally 
of  the  fixed  charges  in  the  third  classification,  are  book 
entries. 

The  actual  expenditures  of  money  constitute  by  far  the 
greater  number  of  transactions  and  in  the  proper  initial 
handhng  of  them  lies  the  possibility  of  greatly  simplifying 
the  bookkeeping  and  cost  finding.  They  are  introduced 
into  the  costs  in  the  first  place,  through  the  charge  register 
shown  as  Form  3.  This  form  is  a  modern  development 
which  simplifies  the  bookkeeping  transactions.  The  exact 
form  which  a  charge  register  will  take  in  any  foundry  will 
depend  upon  the  peculiarities  of  the  business.  The  divi- 
sions shown  in  Form  3  are  quite  sufficient  to  meet  most 
needs,  although  some  executives  may  desire  a  more  detailed 
analysis  of  the  inventory  accounts.  It  will  be  noted  that 
the  three  general  divisions  of  manufacturing  are  provided 
for  on  the  charge  register,  i.e.,  material  and  supplies,  labor, 
and  expense  with  a  fourth  division  for  selling  expense. 
Essentially,  the  charge  register  is  simply  a  narrow  channel 
through  which  all  disbursements  must  pass. 

29.  Posting  Expenditures  to  the  General  Books. — As 
invoices  for  purchases  are  received,  they  are  entered  on  the 
charge  register  and  distributed  to  the  column  under  the 
proper  account.  At  the  end  of  the  month,  the  totals  of 
these  columns  are  posted  direct  to  the  general  ledger 
accounts.     In  the  example  shown  the  entries  are: 
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Accounts  Payable  is  credited  with $21,536 

Pig  and  Scrap  is  debited  with $1,025 

Coke  is  debited  with 520 

and  so  on.  The  invoice  is  entered  once  and,  at  the  end  of 
the  month,  the  totals  give  single  entries  to  the  Accounts 
Payable  and  Inventory  Accounts.  At  the  same  time,  the 
purchases  are  added  to  the  book  inventories  and  thus 
increase  the  value  of  Materials  and  Supplies  on  hand. 

All  entries  for  Payroll,  Manufacturing  Expense,  Selling 
Expense  and  sundries  become  debits  in  total  to  their 
respective  accounts  with  the  exception  of  sundries.  This 
set  of  columns  is  provided  for  entries  such  as  additions  to 
Buildings,  Machinery  and  Equipment,  payment  of  Insur- 
ances, Taxes,  etc.,  each  item  of  which  is  debited  directly  to 
its  respective  account.  The  chart  of  accounts  shows  all  of 
these  entries  as  they  have  been  made  from  the  charge  register. 
A  point  which  is  likely  to  create  a  little  confusion  is  the 
purchasing  of  parts  and  supplies  which  may  be  needed  for 
repair  work.  These  parts  may  be  distributed  on  the  charge 
register  under  Manufacturing  Expense  and  charged  direct 
to  the  department  needing  the  repaired  parts.  But  uni- 
formity in  the  method  of  accounting  for  the  use  of  all 
materials  and  supplies  is  very  desirable.  Consequently, 
to  avoid  any  errors  in  handling  such  parts  or  material  after 
they  have  been  received,  it  is  well  to  charge  them  directly 
to  the  Miscellaneous  Stores  Account  and  account  for  the 
delivery  to  the  department  by  the  use  of  the  requisition 
just  as  all  other  supplies  are  accounted  for.  The  summary 
at  the  end  of  the  month  will  give  the  classified  use  of  all 
materials  and  supplies  for  credits  to  their  respective  inven- 
tory accounts.  This  summary  of  materials  and  supplies 
used  will  be  described  later  in  detail. 

30.  The  Petty  Cash  Fund. — It  is  customary  to  make 
certain  small  purchases  from  a  petty  cash  fund.  Small  as 
these  amounts  are,  it  is  necessary  to  take  account  of  them, 
if  all  items  of  cost  are  to  be  included.  A  petty  cash 
voucher,  Form  35,  analyzes  these  expenditures  readily,  so 
that  they  can  be  entered  upon  the  expense  analysis  of  the 
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department  to  which  they  belong.  Such  of  the  payments 
as  are  for  materials  are  of  course  charged  to  the  proper 
Inventory  Accounts;  for  labor,  to  the  Payroll  account  and 
so  on.  In  fact,  these  cash  expenditures  ultimately  get  into 
the  proper  account  in  the  general  ledger  in  the  same  way  as 
those  which  are  entered  in  the  charge  register. 

Fixed  Charges. — Besides  these  expenditures,  there  are  the 
charges  for  insurance  and  taxes  which,  with  the  depreciation, 
constitute  the  fixed  charges. 

Such  fluctuations  in  these  items  as  may  develop  will  be 
due  to  changes  in  insurance  poHcies,  taxable  values  and 
rates  and  from  depreciation  varying  through  the  changes  in 
equipment  and  building  values.  Usually  these  changes 
are  not  sufficient  to  make  it  necessary  to  refigure  the  fixed 
charge  sheet.  Form  5,  during  the  year  for  which  it  has  been 
set  up.  It  may  suffice  to  make  a  monthly  adjusting  entry, 
but  if  these  changes  are  marked  a  new  fixed  charge  sheet 
should  be  prepared. 

Insurance  may  be  paid  once  a  year  or  once  in  two  or 
three  years.  An  analysis  of  the  past  years'  records  of 
values  and  insurance  carried,  will  provide  a  basis  for  pre- 
determining the  amount  of  insurance  to  be  carried  into  the 
expense  each  month.  It  is  an  estimate,  representing  the 
average  amount  of  premiums  according  to  past  experi- 
ence, with  consideration  for  expected  developments. 

The  Insurance  Account  is  debited  with  the  premiums 
paid  and  credited  monthly  with  one-twelfth  of  the  yearly 
amount  set  up  in  the  fixed  charges.  The  monthly  balance 
represents  the  cost  of  insurance  premiums  unexpired,  that 
is,  prepaid  insurance. 

31.  Accounting  for  Taxes. — Taxes  may  be  paid  semi- 
annually or  annually.  The  Tax  Account  is  debited  with 
the  amount  of  the  tax  bills  and  credited  monthlv  with 
one-twelfth  of  the  amount  set  up  in  the  fixed  charges. 
Both  taxes  and  insurance  are  distributed  on  the  basis  of 
actual  net  values.  This  refers  to  fire  insurance  and  taxes 
on  the  plant  only.  Boiler  insurance  is  a  direct  power 
charge,  while  liability  insurance  applies  to  the  plant  as  a 
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whole  and  should  be  charged  to  General  Factory.  Taxes 
on  real  estate  and  the  plant  are  the  only  tax  items  charge- 
able to  manufacturing.  Franchise  taxes  are  a  general 
business  expense  while  income  tax  is  a  direct  deduction 
from  profits. 

Depreciation  is  merely  a  book  entry,  but  it  must  find  its 
way  into  the  cost  of  production  so  that  provision  may  be 
made  to  replace  the  buildings  and  equipment  when  they 
have  served  their  useful  life. 

Incorrect  charging  of  depreciation  is  a  common  serious 
defect  in  costing.  The  whole  subject  is  too  generally 
slighted  and  handled  as  a  matter  of  convenience.  It  is  by 
no  means  uncommon  to  find  manufacturers  charging  off 
depreciation  entirely  from  the  standpoint  of  net  profits. 
If  the  net  earnings  for  the  year  are  exceptionally  good,  an 
excess  amount  is  written  off,  while  in  poor  years  little  or 
no  depreciation  is  charged.  Fortunately,  the  Federal 
Income  Tax  ruhngs  have  forced  manufacturers  to  be  con- 
sistent in  charging  off  depreciation. 

To  set  arbitrarily  a  blanket  rate  for  depreciation  on 
buildings  and  another  rate  on  machinery  and  equipment 
will  give  incorrect  costs  because  both  the  Building  and  the 
Machinery  and  Equipment  Accounts  include  both  long 
and  short-lived  units. 

32.  Calculating  Depreciation. — Buildings  and  equip- 
ment depreciate  because  of  wear  and  tear  from  use,  age, 
deterioration  from  physical  causes,  the  change  in  market 
values  due  to  inventions,  inefficiency  and  inferiority  of 
design  and  from  obsolescence.  The  rate  of  depreciation 
for  buildings  should  be  determined  by  capable  engineers 
based  on  the  known  life  of  various  kinds  of  construction. 
For  machinery  and  equipment,  the  rate  will  vary  from  2 
to  25  per  cent  or  more,  depending  upon  the  type,  its  use 
and  the  conditions  under  which  it  operates.  The  cost  of 
replacement,  the  forced  sale  value  and  the  operating  worth 
must  be  given  consideration  with  the  regulations  from  the 
Treasury  Department  governing. 


The  determination  of  values  and  the  corresponding  rates 
and  amounts  of  depreciation  present  many  intricate  and 
involved  problems  which  make  desirable  the  services  of 
the  trained  appraisal  engineer. 

Appraisals  may  be  of  several  kinds,  depending  upon  the 
purpose  for  which  they  are  intended.  The  insurance 
appraisal  differs  in  form  and  is  treated  differently  from  the 
appraisal  prepared  for  depreciation  and  costs.  Values 
from  the  standpoint  of  insurance  are  based  upon  the 
replacement  or  reproduction  costs  and  this  must  include 
the  freight  and  installation  of  the  equipment  as  well  as 
the  cost  of  the  equipment  at  point  of  purchase.  From  this 
cost,  allowance  must  be  made  for  depreciation  accrued  so 
that  the  sound  values  may  be  determined  at  the  time  the 
appraisal  is  made. 

For  cost  purposes,  it  is  essential  to  know  with  some 
fair  degree  of  accuracy  building,  equipment  and  machinery 
values  by  departments  so  that  the  amounts  of  deprecia- 
tion,  taxes  and  insurance  may  be  correctly  distributed. 

So  far  we  have  spoken  of  the  depreciation  of  buildings, 
machinery  and  equipment,  but  the  principles  involved  do 
not  differ  when  applied  to  such  equipment  as  patterns  and 
flasks.  The  treatment  of  this  equipment,  however,  is 
slightly  different.  The  production  department  may  issue 
authorized  orders  to  make  new  patterns  and  new  flasks. 
If  these  patterns  and  flasks  are  for  some  particular  job 
outside  of  the  plant,  the  charge  is  made  to  the  customer  in 
accordance  with  the  contract  or  quotation,  but  if  they 
are  made  as  new  patterns  and  equipment  for  a  standard 
product,  such  as  ranges,  boilers,  radiation  etc.,  the  cost  of 
these  becomes  an  addition  to  assets. 

Instead  of  writing  off  an  annual  depreciation,  this 
equipment  may  be  carried  at  an  inventory  value.  Obsolete 
patterns  may  be  scrapped  and  new  ones  charged  expense. 
The  inventory  must  however  increase  with  business 
expansion. 

33.  The  Value  of  an  Appraisal. — An  inventory  of  the 
foundry  buildings  and  equipment  with  recorded  values  is 
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just  as  important  as  an  inventory  of  material,  supplies 
and  goods  in  process.  The  ledger  accounts  show  the  values 
of  all  inventories  in  total  with  the  physical  inventory  as  a 
record  with  which  to  reconcile  these  figures.  There  are 
also  asset  values  in  the  general  ledger  for  buildings  and 
e({uipnient,  but  there  is  usually  no  detailed  record  of  the 
buildings  and  equipment  to  show  how  these  values  have 
been  built  up. 

In  many  instances  the  purchase  value  of  the  machines 
only  has  been  charged  to  assets  with  no  account  made  of 
transportation  charges,  foundations  or  cost  of  setting  up. 
These  items  should  be  included  in  the  value  of  the  machine 
set  ready  for  i)r()duction.  The  cost  of  the  machine  f.o.b. 
point  of  purchase  by  no  means  represents  the  total  cost  as 
the  base  for  determining  depreciation. 

One  concern  which  operated  a  foundry  as  one  of  its  large 
departments  recently  erected  a  new  building,  for  which  the 
contract  price  was  $20,000.  This  was  the  amount  set  up 
on  the  books.  It  was  later  learned  that  much  of  the  labor 
and  some  material  had  been  furnished  by  the  company 
owning  the  building,  but  this  cost  had  not  been  charged  to 
assets.  It  was  further  learned  that  when  any  new  machines 
were  built  by  themselves  or  when  any  additions  to  buildings 
were  made,  the  cost  of  them  was  considered  as  miscellane- 
ous expense.  Since  the  real  assets  were  so  badly  under- 
stated, the  amount  of  depreciation  charged  into  the  cost 
of  the  product  was  far  from  sufficient. 

34.  The  Plant  Ledger.— The  plant  ledger,  which  shows 
the  detail  of  the  asset  accounts,  should  be  of  a  form  which 
will  permit  of  a  complete  and  accurate  record.  One  similar 
to  that  shown  on  Forms  4  and  4A,  will  serve  this  purpose. 
This  record  provides  for  a  complete  cost  and  history 
of  the  unit  as  well  as  the  record  of  repairs,  depreciation 
written  off  monthly  and  the  going  value.  The  sum  of  the 
values  on  these  record  cards  must,  of  course,  check  with 
the  general  ledger  accounts. 

On  the  fixed  charge  sheet,  Form  5,  are  shown  arbitrarily 
chosen    figures    merely    for    the    purpose    of    illustration. 
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The  sum  of  the  amounts  for  insurance,  taxes  and  depre- 
ciation constitute  the  fixed  charges  for  the  year.  This  sum 
is  $2,360,  of  which  one-twelfth  is  charged  monthly  into  the 
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expense  of  doing  business.  But  this  monthly  charge  must 
be  distributed  correctly  to  the  various  departments  and 
productive  units. 
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The  value  of  the  buildings  and  the  department's  share 
of  this  value  must  check  with  the  Asset  Account  in  the 
general  ledger.     If  several  departments  are  set  up  in  one 
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building,  it  may  be  possible  to  divide  the  building  value  into 
departmental  values  on  the  basis  of  the  floor  space  occu- 
pied.    This  does  not  always  follow,  and  sometimes  a  just 
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division  can  only  be  made  on  the  basis  of  the  ratio  of  the 
cubic  feet  in  a  department  to  that  of  the  entire  building. 

35.  The  Fixed  Charge  Sheet. — On  the  fixed  charge  sheet, 
the  departments  are  listed  in  the  first  column.  In  the 
columns  under  ^'Buildings"  are  the  square  feet  and  depart- 
mental values.  In  the  third  column  is  the  percentage 
which  the  departmental  value  bears  to  the  total.  Under 
^'Building  Charges"  are  the  depreciation,  taxes  and  insur- 
ance. The  amount  of  depreciation  is  determined  according 
to  the  rate  applied.  Taxes  and  insurance  are  determined 
on  the  basis  of  valuation,  the  respective  totals  being  $240 
and  $400.  To  determine  the  departmental  charges  for 
taxes,  the  procedure  is  as  follows : 

Steam 1.6  per  cent  of  $240  =  $3.84 

Power  and  Light 2.0  per  cent  of    240  =     4.80 

Tool  and  Maintenance 1.0  per  cent  of    240  =    2.40 

Pattern  Shop 1.5  per  cent  of    240=    3.60 

and  so  on  until  the  total,  $240,  has  been  distributed  to  all 
departments.  To  determine  the  departmental  charges  for 
insurance,  we  would  proceed  in  like  manner  to  distribute 
the  total,  $400. 

In  the  next  set  of  columns  under  '^Equipment"  are  the 
values  of  departments  and  the  departmental  percentage  to 
the  total.  The  equipment  values  are  of  course  actual,  and 
in  check  with  the  inventory,  appraisal  and  asset  accounts. 
In  the  next  set  of  columns,  under  ''Equipment  charges" 
are  the  depreciation,  taxes  and  insurance.  The  deprecia- 
tion is  determined  according  to  the  rates  applied  against  the 
departmental  values  and  units.  Taxes  and  insurance  are 
determined  on  the  basis  of  valuation  and  the  same  method 
as  used  for  building  charges  is  here  applied,  the  difference 
being  in  the  percentages  used. 

36.  Spreading  the  Fixed  Charges. — Having  determined 
the  amounts  of  depreciation,  taxes  and  insurance  for  each 
department  under  buildings  and  equipment,  the  totals  of 
each  are  collected  in  the  three  columns  under  ''yearly 
totals"  with  the  sum  carried  to  column  "A"  as  the  yearly 
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amount  of  fixed  charges.  Column  ''B, "  representing 
one-twelfth  of  these  amounts,  gives  the  monthly  charge 
for  all  departments  into  the  expense  of  doing  business. 
The  yearly  total  is  $2,360  and  the  monthly  amount  in 
round  figures  is  $190.  The  total  ''C"  gives  the  yearly 
amounts  of  depreciation,  taxes  and  insurance  separately, 
while  the  items  ''D"  give  the  monthly  amounts  which 
become  credits  to  their  respective  accounts  with  the  sum 
$196  a  debit  to  the  Manufacturing  Expense  account. 

On  the  lower  portion  of  the  fixed  charge  sheet  is  the 
''key"   to  the  totals  and   accounts.     To  the  right,   the 
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monthly  journal  entries  are  given.  These  entries  do  not 
change  from  month  to  month  and  are  carried  along  during 
the  year  until  it  is  found  necessary  to  refigure  the  fixed 
charges. 

The  journal  entry  for  depreciation  is  shown  in  total, 
$116.  It  may,  in  many  instances,  be  advisable  to  divide 
this  item  into  depreciation  for  building  and  depreciation 
for  equipment,  with  a  still  further  division  as  conditions 
may  dictate. 

The  ledger  accounts  affected  and  the  corresponding 
entries  are  shown  in  Form  6.  The  journal  entries  are 
taken  from  the  fixed  charge  sheet. 


CHAPTER  V 

ACCOUNTING    FOR    MATERIALS    AND     SUPPLIES 

It  is  strange  that  manufacturers  who  guard  and  account 
for  their  cash  as  a  matter  of  course,  seem  completely 
indifferent  to  what  becomes  of  the  materials  for  which 
that  cash  has  been  exchanged.  If  for  no  other  reason 
than  to  prevent  theft,  good  judgment  demands  that  valu- 
able stores  be  kept  under  lock  and  key  in  the  custody  of  a 
trustworthy  man. 

This  is  especially  necessary  if  an  attempt  is  made  to  know 
costs,  for  unless  control  and  a  record  of  material  usage  is 
kept,  no  basis  will  exist  for  charging  the  right  amount  of 
materials  to  the  finished  product. 

37.  Common  Sense  in  Cost  Finding. — But  good  sense 
must  dictate  how  far  to  go  in  keeping  these  records,  or 
cumbersome  red  tape  may  be  built  up  which  costs  more 
than  the  results  are  worth  and  which  may  even  delay 
production.  For  instance,  it  is  foolish  to  require  requisi- 
tions for  flour,  core  oil  and  compounds  in  order  to  account 
for  the  amount  used  per  unit.  The  common-sense  plan  is 
to  charge  such  small  items  direct  to  the  expense  of  the 
department  when  purchased,  to  be  applied  to  the  product 
with  the  rest  of  the  expense  later.  If  there  appears  to  be 
an  excess  use  of  such  suppHes,  it  will  quickly  show  itself 
in  the  expense  analysis. 

The  control  of  stores  starts  with  their  purchase,  which  is 
authorized  on  a  requisition  similar  to  Form  7. 

The  purchasing  office  orders  from  the  vendor  on  a 
purchase  order,  Form  8,  which  also  provides  for  the  receiv- 
ing and  purchase  office  records.  When  the  material  is 
received,  the  receiving  department  reports  it  on  Form  9. 
To  report  the  receipt  of  several  items  to  apply  on  several 
purchase  orders,  Form  10  will  be  found  better, 
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When  the  invoice,  Form  11,  is  received,  it  is  stamped, 
checked,  approved  and  entered  in  the  charge  register. 
Since  the  one  shown  was  entered  on  page  10,  Hne  24  (see 
Form  3)  it  is  given  an  invoice  number  1024  to  show  the 
page  and  Une  by  which  it  can  be  located  quickly  on  the 
charge  register,  should  need  arise. 

To  gain  the  necessary  control  in  accounting  for  materials 
and  supplies,  a  record  similar  to  the  stores  inventory.  Form 
12,  is  needed. 

The  entries  in  the  ^^ ordered"  columns  are  actuated  by 
the  purchase  requisition.  The  entries  in  the  "received" 
column  are  made  from  the  receiving  report  and  invoice. 
Under  the  columns  "quantities  issued"  and  "balance," 
entries  are  made  from  the  collected  requisitions  and  reports 
which  have  been  issued  during  the  month. 

To  insure  accuracy,  the  quantities  shown  on  this  record 
must  be  checked  frequently  by  physical  count.  These 
checks  should  be  made  when  the  stock  falls  to  the  minimum, 
as  it  then  requires  less  time  and  effort.  With  a  complete 
checking  of  the  stores  several  times  during  the  year,  it  is 
safe  to  take  the  physical  inventory  from  the  stock  record. 

38.  The  Inventory  Record. — The  inventory  should  be 
listed  and  priced  from  the  stores  inventory  record.  Form 
12,  then  extended  in  order  to  determine  the  values.  Form 
12  shows  the  balance  of  stores  in  quantities  only.  If  it 
seems  desirable  to  show  the  values  as  well.  Form  12A  may 
be  used.  Such  an  inventory  record  is,  in  effect,  a  detail  of 
the  controlling  ledger  account. 

The  storekeeper  is  authorized  to  issue  materials  and 
supplies  on  a  requisition  form  which  is  both  an  order  on  the 
stores  department  and  a  receipt.  It  also  shows  for  what 
the  materials  or  supplies  are  to  be  used  and  the  department 
which  is  to  be  charged  with  them. 

The  expense  requisition  Form  13  carries  the  large  letter 
"E"  which  enables  it  to  be  quickly  distinguished  from  the 
requisitions  for  productive  materials. 

Note  that  the  various  uses  to  which  the  supplies  may  be 
put  are  printed  on  the  requisition,  and  it  is  only  necessary 
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to  check  the  proper  one.  It  is  found  that  this  saves  con- 
siderable time  for  the  cost  department  in  allocating  the 
cost  later  on,  by  preventing  inaccurate  accounting. 


E 


oeoefiNo 


Qa/\N)Tr 


/O 


£XPEN3E  MATER./AU 
RE.QUI3ITION 


rope  o^eo  ^oitCeneef^  1  rer^) 


NLW&UILDtN&S 


n 


/W/LDING  RI.WR^ 


AftVJ roOL3.'J/63.rfyu/Zi  I     \^iyPPU£3 


DCJXfJPrioN 


^./h^;rz^  ,<^^r^uz^  ^^rrft^ 


i>f  L/vee  TO  OEPT 
/O 


fe/c£ 


^  ^O 


/33Cfao  or 


^C. 


DATC 


/ 


CHAis-oeoepT 


/inoUNT 


3J 


00 


J^CCO  3Y 


^^. 


Fig.  13. 


^jearr 

^      IPeaui'K 

irta/>j^% 

f< 

JP^C^^^T-^ 

PfDtfUi 

.LtA/    /9^/ 

atre 

£  KPSA/je  mAreniAL^    4.  ^oopuie^ 

roTAi, 

CKCDlT    lf\/Vef\/TOKY  ACCOt/f\lT3                                  i>£R/r    r^A/VO ^ACTOIilNG    C KP£N3C.  ACCOONT 

COKE 

^VCL. 

■J  AND 

't/^fVCAi. 

i~tArL. 

AtrrrKK 

DAiK-a. 
MATl. 

1 

5 

/ao 

an 

//j\aa 

aa 

f7(? 

■fo 

f><> 

2.av>a 

.  »z3  00 

.ZjO^ 

^ 

f^jf 

00 

^ 

/an  lrt/)l  /  'in 

(10 

■4t)  10 

?  70 

eta.  - 

.s 

.JMO^^H 

^Z£ 

M 

JO 

fM 

jfalaa 

40 

r'C 

.2AQ. 

l^r    e*o 

££  - 

ZiV>0 

f.i 

axi.  . 

_z 

^0 

<X> 

'in 

00 

?-to 

X, 

S^o 

.A 

1 

PL. 

00 

/f\ao 

4/ 

a  a. 

/a 

Aia^ 

r/i- 

so 

■v? 

I 

^il2M 

■i  fa 

ao 

// 

' 

/t 

.5« 

X 

J4a 

CD 

£= 

/ 

— 

<-A' 

- 

C 

rK- 

<=;fe. 

- 

ZX^ 

- 

£.7 

^9 

J»/ 

TbTAL- 

^J«l?fl 

_J56i2fl 

_x2a-0o 

//A  ia 

Uiki^oo 

//O  ?(? 

/_?«<?  Ifld 

dLfa/  00  \ 

- 

Fig.  14. 

If  care  is  used  in  specifying  just  who  has  the  authority  to 
issue  expense  requisitions,  a  prolific  source  of  waste  will 
be  eliminated. 
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It  is  well  to  have  all  requisitions  reported  to  the  cost 
department  the  first  thing  each  morning  for  the  previous 
day's  deliveries.  The  clerk  in  the  cost  department  enters 
withdrawals  in  the  issued  columns  of  Form  12,  prices,  and 
extends  the  requisitions.  The  tickets  are  then  collected 
by  inventory  accounts  and  at  once  entered  on  the  report 
summary,  Fonii  14,  for  the  day  on  which  they  were  used. 
At  the  end  of  the  month  the  totals  are  credited  to  their 


P 


0€LlvS^  To  Ogpr 


PPODUCT/V5  MATeeiAL  eEQUISlTIOSi 
•S  roKes  Aua  cos  r  copy 

1= 


Ogott  fio 


Desc 


P 


DAre 


2/ 


VUAHTlTf 


PRODUCTIVE  MATERIAL  REQUISITION 

^jfo  Ouc  riof^  Copy 


/3 


£)escitif>rtoM 


DATE 
/ 


'/3/^, 


i^OA/VT/ry 


'^^^^f^>^    ^^r^^^iA^ti^ 


fssut 


/sjuro  ay 


Jj^ 


£ec  D  ey 


^</er 


/ 


Zo 


AMtuAir 


/Zo 


oo 


/V</ 
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respective  inventory  accounts  and  debited  to  the  Manu- 
facturing Expense  Account.  These  items  and  amounts 
appear  on  the  journal  sheet  which  is  prepared  monthly 
in  the  cost  department. 

39.  More  Uses  of  the  Inventor^'  Record.— Aside  from 
purely  costmg  purposes,  the  stores  inventory  record  is  of 
value  as  a  control  which  shows: 

1 .  The  lowest  point  to  which  stock  may  be  allowed  to 
drop 

2.  The  amount  to  order  so  that  no  shortages  may  develop 

3.  The  amount  used  per  year 

4.  Whether  or  not  there  is  stock  on  hand  which  is  slow 
moving 

5.  The  maximum  quantity  to  keep  on  hand  and  so  on. 
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Requisitions  for  productive  materials  are  made  out  on 
Form  15  and  are  accounted  for  in  the  same  way  as  the 
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expense  requisitions.  The  extensions  of  these  requisitions 
are  collected  and  posted  daily  to  the  report  summary 
sheet,  Form  16,  after  which  they  are  filled  to  faciUtate 
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collecting  the  final  cost.  At  the  end  of  the  month  the 
totals  from  the  summary,  Form  14,  also  appear  on  the 
journal  sheet  for  final  posting  to  the  general  ledger. 

The  pig  iron,  scrap,  fuel  and  flux  are  reported,  not  on 
requisitions,  but  on  special  report  forms,  which  will  be 
discussed  in  Chapter  IX. 

The  use  of  the  analysis  record  of  all  irons.  Form  17, 
needs  no  explanation. 

A  form  which  is  essential  to  the  well-managed  foundry  is 
the  charge  sheet.   Form    18,   from   which  is  secured   the 
amount  of  metal,  fuel,  flux  and  over  iron,  for  each  heat. 
These  weights  are  posted  to  the  iron  foundry  daily  report 
Form  19. 

The  material  and  supplies  on  this  report  are  also  posted 
daily  to  the  summary  sheets,  Forms  14  and  16,  and  the 
totals,  at  the  end  of  the  month  journalized  to  the  general 
ledger  accounts.  How  all  of  the  entries  are  made  and  the 
standing  of  the  ledger  accounts  for  materials  and  supplies 
are  shown  at  the  end  of  this  chapter.  Forms  23  and  24. 

On  the  summary  of  the  daily  foundry  report.  Form  20, 
daily  postings  are  made  of  the  melting  and  production 
results.  This  form  is  of  value  in  watching  the  daily  fluc- 
tuations of  heats  and  the  resulting  production  in  total 
castings.  The  journal  entries  for  the  month  have  been 
incorporated,  although  this  is  not  essential,  because  the 
summary  Form  14  and  16  provide  for  this.  These  forms 
also  provide  a  proof  of  accuracy  in  the  accounting  for 
melting  material  and  supplies,  and  the  total  production. 

40.  Checking  the  Use  of  Supplies.— After  the  expense 
requisitions  have  been  used  to  collect  the  amounts  for 
posting  by  the  accounting  department,  they  are  sorted 
by  departments  and  kinds  of  supplies  and  so  filed  daily 
until  the  end  of  the  month.  The  amounts  are  then  col- 
lected and  analyzed  on  the  analysis  of  supplies  sheet, 
Form  21,  in  convenient  form  for  proof  and  posting  to  the 
expense  analysis  sheets.  The  make-up  of  the  form  is  self- 
evident.  Note  that  the  total,  S2,581,  should  check  with 
the  total  shown  on  Form  14, 
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With  this  proof  we  are  ready  to  make  the  postings  in  the 
expense  analysis  of  the  departments  where  the  suppHes 
have  been  used.  These  postings  will  be  referred  to  again 
and  further  discussed  in  the  chapters  on  the  expense 
analysis. 

The  supplies  analysis  sheet,  Form  21,  serves  another 
valuable  purpose  in  that  it  shows  the  amount  of  each  kind 
of  supplies  used  in  the  whole  plant  for  the  month.  For 
instance,  the  item  of  ''oils,  grease  and  waste. "  There  is  a 
charge  for  these  supphes  in  nearly  every  department  of  the 
plant  and  the  total  consumption  for  the  month  amounts 
to  $156.  Similarly  for  ''small  tools,"  maintenance  mate- 
rials, etc.  The  form  also  shows  the  total  of  all  supplies 
for  each  department,  and  provides  for  a  comparison  of  the 
usage  from  month  to  month. 

41.  Pricing  Out  the  Materials.— If  the  market  price  of 
materials  remained  constant,  there  would  be  no  difficulty 
in  correctly  pricing  the  materials  used,  but  since  a  foundry 
nearly  ahvays  has  on  hand  several  lots  of  the  same  material, 
bought  at  different  prices,  the  problem  of  what  price  to 
use  causes  serious  inaccuracies  in  costing. 

It  must  be  remembered  that  when  the  materials  or 
supplies  are  purchased,  the  amounts  of  these  purchases  are 
charged  to  the  Inventory  Account  in  the  general  ledger,  and 
when  they  are  withcfrawn  from  stock  the  value  of  the  with- 
drawals are  credited  to  the  accounts.  Obviously  it  is 
necessary  to  price  the  materials  and  supplies  used  cor- 
rectly, if  the  proper  balance  is  to  be  kept  in  the  value  of  the 
running  inventory.  That  is  why  a  standard  price,  used 
through  the  year  for  any  material,  is  inaccurate;  yet  this 
method  is  quite  commonly  used. 

The  average  price  method  is  illustrated  in  Form  22.  There 
is  a  more  correct  method,  which  is  to  cost  out  the  materials 
and  supplies  at  the  price  purchased  plus  any  freight  and 
carrying  charges,  using  this  price  until  llie  quantity  on 
each  lot  is  exhausted. 

Let  us  now  refer  to  the  stores  inventory  record,  Form 
12.     This  form  provides  for  the  entry  and  usage  of  each 


individual  lot  of  material  or  supplies  purchased.  The  first 
lot  recorded  is  1,000  units  at  $0.50  which  was  entirely 
exhausted  before  the  new  lot  w^as  drawn  upon,  although  the 
new  lot  was  received  March  1  and  the  material  was  being 
issued  from  the  first  lot  up  to  and  including  March  6. 
On  March  6,  100  units  were  requisitioned,  but  there  were 
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only  50  left  in  the  first  lot;  consequently  the  requisitions 
were  priced,  50  at  $0.50  each  to  close  out  the  first  lot,  and 
50  at  $0.55  each  to  begin  withdrawals  from  the  second  lot. 
It  will  be  clear  that  in  practice  it  is  not  necessary  actually 
to  use  first  that  lot  w^hich  w^as  first  received,  but  in  pricing 
the  issued  material  and  supplies,  the  price  of  the  first  lot 
received  should  be  used  until  the  equivalent  in  quantity 
of  that  lot  has  been  used.  The  physical  inventory  must  be 
priced  in  the  same  way. 
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ACCOUNTING  FOR  MATERIALS  AND  SUPPLIES 
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Whether  the  material  be  bolts,  pig  iron,  sand,  coke  or 
miscellaneous  supplies,  the  same  method  must  be  used  in 
order  to  keep  the  book  inventory  in  the  general  ledger  in 
agreement  with  the  physical  inventory.  Persistent  check- 
ing of  the  physical  inventory  will  keep  the  inaccuracies 
due  to  shrinkage  and  error  of  count  to  a  minimum  and 
avoid  any  marked  discrepancies  which  would  otherwise 
develop. 

42.  Pricing  Pig  and  Scrap.— There  is  a  necessary  excep- 
tion in  the  general  method  of  accounting  for  materials,  to 
be  noted  in  the  case  of  pig  and  scrap  iron. 

The  daily  foundry  report,  Form  19,  shows  the  amount  of 
material  used  and  the  foundry  production  as  a  whole.  The 
actual  consumption  of  pig  and  scrap  iron  however,  is  not 
the  weight  drawn  from  the  physical  stock,  as  recorded  on 
the  stores  inventory  record,  but  is  the  total  weight  found 
in  the  good  castings  produced,  plus  the  loss  in  melting. 
The  balance,  including  defective  castings,  gates,  sprues  and 
over-iron,  is  remelted  and  moved  in  a  circle,  so  to  speak. 

However,  the  Pig  and  Scrap  Account  must  be  credited 
with  the  full  value,  at  cost,  of  the  amount  drawn  from  stock 
and  the  goods  in  Process  Account  debited.  Then  from  the 
report  of  the  total  scrap  produced,  the  Goods  in  Process 
Account  is  credited  with  the  scrap  at  scrap  value,  and  the 
Pig  and  Scrap  Account  debited  in  order  to  get  the  scrap 
back  into  the  inventory  at  the  correct  value.  The  stores 
inventory  record  has  this  scrap  weight  added  to  its  account. 

This  method  leaves  in  the  Goods  in  Process  Account  the 
difference  between  the  original  value  of  the  iron  charged 
and  its  equivalent  in  scrap  plus  the  value  of  the  net  loss 
of  the  heats.  This  difference  is  absorbed  in  the  cost  figures 
through  the  development  of  the  cost  per  pound  of  good 
castings.  This  cost  calculation  will  be  illustrated  in  detail 
in  the  chapter  on  the  expense  analysis  of  the  Melting 
Department. 

43.  Adjusting  the  Inventory  Account. — So  far  we  have 
assumed  there  has  been  no  change  in  the  market  price  of 
pig  and  scrap.     The  purchase  price  of  pig  is  taken  at  $34 


per  net  ton  and  this  price  is  used  in  building  up  the  ledger 
accounts  and  accounting  for  the  materials  used.  If  pig 
iron  should  drop  to  $28  per  ton,  the  loss  may  be  taken  by 
depreciating  the  value  of  the  inventory  to  the  $2S  price 
and  the  difference  journalized  to  an  Inventory  Adjustment 
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Account;  but  w^hen  this  is  done,  the  $28  price  must  be 
used  in  figuring  the  cost  of  materials  used,  in  order  to  keep 
the  controlling  account  at  the  correct  amount;  otherwise 
this  account  will  not  check  with  the  physical  inventory. 

The  pricing  of  an  inventory  must  be  at  cost  or  market, 
whichever  is  lower,  but  we  cannot  appreciate  these  values. 

The  status  of  the  ledger  accounts  after  making  the  proper 
entries  for  the  use  of  materials  and  supplies  are  shown  on 
Forms  23  and  24. 
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CHAPTER  VI 


ANALYZING  LABOR  COSTS 

Knowledge  of  the  weekly  fluctuations  of  the  payroll 
gives  the  foundryman  no  adequate  control  of  the  large 
amount  of  money  spent  for  labor.  To  exercise  real  control 
— that  is,  to  get  the  most  for  his  money — he  must  know 
how  this  labor  is  used  and  its  amount  in  proportion  to  the 
production,  its  amount  by  departments  and  the  relation  of 
non-productive  to  productive  labor. 

The  labor  costs  must  be  analyzed  and  controlled  through 
the  use  of  a  carefully  selected  method  which  will  give  the 
information  needed  and  yet  avoid  heavy  clerical  expense. 
The  method  must  be  simple,  yet  elastic  and  accurate 
in  its  w^orkings.  It  is  entirely  possible  to  meet  these 
specifications. 

44.  Two  Kinds  of  Labor. — The  labor  in  every  foundry 
may  be  classified  as  productive  and  non-productive. 
Productive  labor  is  charged  directly  to  the  product. 
Non-productive  labor  serves  production  indirectly  by 
aiding  the  productive  employes  and  cannot  be  charged 
directly  to  the  product.  It  therefore  becomes  a  part  of 
the  expense  of  the  department  and  later  finds  its  way  to 
the  cost  of  the  castings  produced. 

On  the  Charge  Register,  Form  3,  the  weekly  payroll  was 
entered  in  the  payroll  column.  At  the  close  of  the  month, 
this  amount  was  credited  to  Accounts  Payable  and  debited 
to  the  Payroll  Account  as  is  shown  on  the  chart  of  accounts, 
Form  2.  Since  the  productive  labor  goes  directly  to  the 
product,  the  amount  of  this  labor  becomes  a  part  of  the 
cost  of  the  goods  in  process  of  manufacture,  and  it  is 
therefore  credited  to  the  Payroll  Account  and  debited  to 
the  Goods  in  Process  Account. 
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Since  the  non-productive  labor  is  a  part  of  the  expense, 
it  becomes  a  credit  to  i\w  Payroll  Account  and  a  debit  to 
the  ManufacturingExpense  Account.  The  payroll  amounts, 
so  divided,  flow  monthly  to  the  controlling  ledger  accounts 
and  need  no  further  analysis  in  the  general  books. 

The  chart  of  accounts  shows  clearly  the  entries,  but  the 
amounts  must  be  distributed  to  the  proper  classification 
in  the  department,  for  the  money  paid  for  the  productive 
labor  will  have  been  on  account  of  themelters,  core  makers, 
moulders,  cleaners,  machinists,  etc.,  while  the  non-produc- 
tive wages  have  been  for  the  fireman,  engineer,  general 
helpers,  pattern  men,  flask  men,  clerks,  etc.  A  portion  of 
the  labor  may  have  been  w^orking  on  new  equipment  or  new 
buildings  in  which  case  the  amount  so  paid  must  be  charged 
to  the  Asset  Accounts. 

45.  Accounting  for  Labor.— To  assure  that  the  labor  costs 
will  be  correct,  the  labor  must  be  accounted  for  as  used, 
so  that  the  ledger  accounts  will  reflect  the  manufacturing 
conditions.  The  correct  means  of  recording  the  labor  is 
through  the  use  of  a  time  card  or  its  equivalent.  The  time 
card  (sometimes  called  a  ''service  card"  or  ''work  ticket") 
is  in  more  general  use  than  any  other  form.  Its  design 
will  depend  very  much  upon  the  condition  under  which  it  is 
to  be  used.  A  single  form,  in  some  instances,  may  serve 
an  entire  plant,  while  in  another  foundry  different  forms 
may  be  required  for  each  department. 

In  any  foundry,  two  kinds  of  time  cards  are  needed,  one 
for  productive  labor  and  one  for  non-productive. 

Form  25,  the  productive  card,  is  made  out  in  triphcate,  one 
copy  for  the  workman,  one  for  time  keeping  and  payroll 
and  the  third  copy  for  reconhng  production  and  the 
collection  of  costs. 

The  time  is  best  recorded  in  hours  and  tenths  by  a  central 
control  time  stamp.  The  mechanical  recording  clock  is 
preferred  because  of  its  accuracy,  but  the  small  plant  can 
save  by  using  a  clock  with  a  tenth-hour  dial,  Form  27.  This 
dial  can  be  made  up  in  blueprint  form  and  attached  to  the 
clock    at    a   very    small    cost.     To   read    time  from   the 
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dial  illustrated,  the  hour  hand  only  is  necessary,  the  minute 
hand  being  removed.     In  the  illustration  both  hands  are 
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shown,  the  idea  being  to  paint  the  minute  hand  white, 
leaving  a  black  tip,  thus  serving  as  an  aid  in  reading  the 
regular  time  from  the  standard  dial  shown  on  the  inner 
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circle;  but  to  read  the  elapsed  time  in  hours  and  tenths  the 
hour  hand  only  should  be  used.     The  dial  shows  the  start- 
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ing  time  for  the  day  at  seven  o'clock  which  is  indicated  as 
zero  hour,[the  hour  hand  pointing  to  2.2  hours  or  twelve 


Form  27. 


minutes  past  nine.     The  one-hour  lunch  period  shows  at 
noon,  five  hours  elapsed  time,  and  at  one  o'clock  the  reading 
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is  still  five  hours  elapsed  time.  This  arrangement  automat- 
ically eliminates  the  noon  hour  from  the  day's  readings 
and  the  straight  time  can  be  recorded  in  hours  and  tenths 
without  calculation. 

Only  two  copies  of  the  non-productive  tickets.  Form  26, 
are  made  out  since  no  ticket  is  required  by  the  production 
department. 

46.  Labor  Transfers. — If  a  non-productive  w^orkman  is 
on  but  one  job  during  the  day,  but  one  set  of  these  cards 
is  required  for  that  day  and  the  finished  card  will  appear 
as  the  one  shown  for  the  engineer.  But  if  he  is  transferred 
during  the  day,  the  cards  should  be  changed  when  the 
transfer  takes  place,  so  that  the  kinds  of  work  performed 
and  the  time  on  each  job  may  be  correctly  recorded.  This 
same  holds  true  for  the  productive  service  card.  If  a  moulder 
works  on  one  job  the  entire  day,  but  one  card  is  required. 
If  he  works  on  several  jobs,  the  time  for  each  job  must  be 
recorded  on  separate  cards,  if  the  cost  collection  for  costing 
an  order  is  to  be  correct. 

It  does  not  necessarily  follow  that  exactly  this  method  of 
accounting  for  time  must  be  used  in  every  foundry.  In 
some  foundries  a  change  of  time  cards  for  every  change  of 
jobs  on  the  moulding  floor,  would  cause  a  great  waste  of 
time  and  make  necessary  a  large  amount  of  clerical  detail. 
The  kind  of  time  card  to  be  used  and  the  method  of  account- 
ing for  the  time  must  be  developed  to  fit  the  particular 
foundry  in  which  the  application  is  to  be  made.  This 
description  is  merely  to  illustrate  a  method  and  show  the 
importance  of  accounting  for  time  correctly  in  order  to 
secure  accurate  costs. 

A  foundry  that  handles  a  large  variety  of  work  may 
satisfactorily  get  the  cost  per  pound  of  good  castings  by 
classification.  In  this  case,  but  one  time  card  per  producer 
per  day  is  required;  or  the  time  may  be  accounted  for 
through  a  labor  report. 

Another  way  is  to  account  for  the  labor  through  a  ^Hake- 
up  record"  on  which  the  castings  made  are  recorded  and 
the  piece  price  figured  into  the  moulder's  record  of  work  done. 
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The  take-up  record  is  used  to  excellent  advantage  in  stove, 
boiler  and  heater  foundries.  A  modified  form  of  this 
record  is  especially  good  with  standard  production  such  as 
radiator  sections  where  all  the  moulding  is  on  a  piece  work 
basis. 

These  latter  methods,  however,  can  not  be  used  in  the 
machine  shop  for  the  nature  of  the  work  is  different  and  a 
different  form  of  time  ticket  or  service  card  is  required. 
The  non-productive  card,  Form  26,  can  be  used  in  any 
department  of  the  entire  plant. 

47.  Checking  the  Time  Cards.  With  a  complete  set  of 
time  cards  reported  for  a  workman  showing  his  entire  time 
for  the  day,  whether  productive  or  non-productive,  a 
further  check  on  his  time  is  essential  and  this  check  is 
through  the  use  of  tickets  from  the  IN  and  OUT  clocks. 
This  checking  serv^es  also  as  a  means  of  catching  errors  in  the 
reporting  of  time.  If  the  total  time  on  the  time  ticket  does 
not  check  with  the  clock  cards,  an  investigation  is  at  once 
called  for  and  the  correction  made  the  next  morning. 
These  discrepancies  should  not  be  allowed  to  hang  over  until 
the  last  day  in  the  pay  period.  They  should  be  checked 
and  corrected  daily.  It  saves  endless  discussion  and  con- 
siderable time  when  making  up  the  payroll  at  the  end  of  the 
week  or  period. 

When  the  time  cards  are  finally  checked  they  are  ready 
to  be  entered  into  the  payroll  record  through  a  form  such 
as  the  payroll  collection  note.  Form  28,  which,  as  shown, 
covers  a  pay  period  of  one  week.  If  the  pay  period  is  two 
weeks  or  twice  a  month,  an  extension  in  the  form  for  the 
required  number  of  days  is  all  that  is  necessary.  On  the 
upper  illustration,  man  No.  250  is  recorded  from  the  non- 
productive ticket  shown  in  Figure  23.  This  recording  of 
time  continues  during  the  week  and  his  total  pay  is  figured 
on  this  sheet  which  gives  the  record  in  detail  for  each  work- 
man for  the  whole  pay  period. 

Similarly  with  the  productive  work,  the  time  is  recorded 
for  workmen  No.  310  on  the  lower  illustration.  Form  No. 
28A.     The  first  record  of  time  shows  five  hours'  productive 
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day  work,  and  from  a  non-productive  ticket,  five  hours. 
The  recording  has  been  continued  during  the  week  showing 
the  man's  time  for  piece  work,  day  work  and  non-productive 
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Forms  28  (above)  and  28 A  (below). 

time,  all  of  which  has  been  carried  to  the  distribution  column 
at  the  right  of  the  form.  The  hours  only  have  been  dis- 
tributed. This  allows  the  extensions  to  be  made  at  the 
end  of  the  pay  period  with  one  calculation.  In  the  dis- 
tribution columns  are  totals  giving  a  sum  equal  to  the 
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total  of  $42.80,  which  checks  with  the  total  in  the  columns 
to  the  left.     The  analysis  further  shows : 


Day  work,  hours 38 

Piece  work,  hours 10 

Non-{)rodu{'tivc 8 

Total 50 


Amount  $30.40  Productive 
Amount  0.00  Productive 
Amount       0.40  Xon-productive 


$42.80 


This  form  gives  a  complete  analysis  of  the  workman's 
time  for  the  entire  pay  period.     It  may  be  used  as  the 
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Form  29. 

permanent  payroll  record  with  the  sheets  filed  by  man 
number,  in  the  order  of  calender  weeks,  for  ready  refer- 
ences. Whether  or  not  it  is  used  in  that  way,  it  is  essential 
as  a  collection  record  for  the  time  cards. 

48.  The  Payroll  Record. — Form  29  is  a  permanent 
payroll  record  which  serves  to  better  advantage  than  Form 
28,  in  that  the  entire  record  of  the  employe  for  the  year 
is  on  the  one  sheet,  the  last  six  months  of  the  year  being 
provided  for  on  the  reverse  side  of  the  form.  All  of  the 
other  features  covered  on  Form  28  are  incorporated  in 
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this  form  and  make  the  writing  of  a  complete  payroll  list 
unnecessary. 

Form  30  is  another  form  of  permanent  payroll  record 
which  is  in  more  general  use.     It  is  similar  to  Form  29,  but 
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is  not  an  individual  record.  The  names  of  all  employes  are 
listed  on  the  master  sheet  and  the  earnings  posted  from  the 
payroll  collection  note.  A  shp  sheet  at  the  point  ''A" 
may  be  used  for  each  pay  period  for  a  month  or  more 
before  rewriting  is  necessary.  This  form  of  payroll  record 
is  in  some  ways  the  most  desirable  because  the  complete 
payroll  is  ahvays  on  record  and  available  for  the  auditor 
at  any  time.  Form  28  may  serve  for  income  tax  purposes 
or  the  employes'  earnings  may  be  a  matter  of  record  with 
the  employment  or  payroll  department.  All  of  these 
points  are  brought  up  to  show^  how  the  cost  and  other  uses 
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of  the  payroll  records  may  be  coinl)inecl  to  save  clerical 
effort. 

49.  Classifications  of  Labor. — It  is  now  necessary  to 
collect  the  labor  charges  from  the  payroll  collection  note 
in  order  to  make  the  necessary  charges  to  the  departments. 
The  labor  classifications  for  each  department  of  a  typical 
foundry  is  here  shown  in  detail  and  in  accordance  with  the 
labor  items  set  up  in  the  expense  analysis,  which  will  be 
discussed  in  later  chapters. 

Classification  op  Non-productive  and  Pkoductive  Labor 

Dept.  No.  Depahtment  and  Classification 

1  Steam  {Boiler): 

Firemen 

Maintenance  labor 
Miscellaneous  labor: 

Coal  handlers,  sweepers,  etc. 

2  Power  and  Light: 

Engineer  and  Assistants 
Maintenance  labor 
Miscellaneous  labor: 
Oilers,  wipers,  etc. 

3  Tool  and  Maintenance: 

P'ireman 
Miscellaneous  labor: 

General  helpers,  oilers,  sweepers,  etc. 
Mechanics: 

Millwrights 
Plumbers 
Electricians 
Carpenters 
Blacksmiths,  etc. 

4  Pattern  Shops: 

Foreman 
Miscellaneous  labor: 

Sweepers,  etc. 
Pattern  Makers 

5  General  Office: 

All  Executives 

All  Main  Office  Clerks 

All  Engineering 

6  General  Factory: 

General  Superintendent  and  Assistant 
All  General  Factory  Clerks,  not  including  those  clerks 
who  may  be  charged  direct  to  a  department 


8 


9 


10 


General  Planning  and  Productive  Clerks 

Store  Room  and  Receiving  Clerks 

Watchmen  and  janitors 

General  Yard  labor 

Truckmen 

All  Miscellaneous  labor,  such  as  may  be  used  about 

the  plant  for  general  purposes. 
General  Foundry: 

Foundry  Superintendent 

General  Foreman 

Pattern  Storage  Help,  for  handling  of  active  patterns 

Flask  and  Equipment  Help 

Chemists — if  used  for  foundry  purposes  only.     If  for 

General  Factory  services,  the  chemists  should  be 

charged  into  Dept.  #6,  General  Factory 
Crane  Operators — depending  upon  the  service  ren- 
dered.    If  there  are  separate  cranes  for  the  various 

departments  in  the  foundry,   the  crane  operator 

should  be  charged  direct 
Ladle  daubers 
Miscellaneous  labor: 

All  odd  labor  used  generally  about  the  foundry 
Melting: 

Any  Miscellaneous  labor 
Unloading  melting  materials 
Breaking  scrap  and  handling  iron 
Handling  Slag  and  Drop 
Direct  melting  labor 
Core  Room: 
Foreman 
AJl  miscellaneous  help : 

Unloading  core  sand 

Wheeling  and  Mixing 

Loading  and  tending  ovens 

Handling  cores 

Inspection 
Direct — Core  Makers 
Moulding: 

Foreman  and  assistants 
Miscellaneous  labor: 

Preparing  sand 

Crane  operators  (if  direct) 

Drying  moulds 

Closing  and  Clamping  moulds 

Pouring  gang 

Shaking  out 

Cleaning  and  sweeping,  etc. 
Moulders  and  direct  helpers 


m 
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11 


12 


18 


14 


1.5 


Cleaning : 
Forernun 
Miscellaneous  labor: 

Inspection 

Crane  Operators  (if  direct) 

Handling  castings 

Taking  out  scrap  and  refuse 

Cleaning  and  sweeping 

Handling  miscellaneous  materials,  etc. 
Direct  cleaners  and  chippers 
A  nnealing: 
Foreman 
Miscellaneous  labor: 

Oven  tenders 

Handling  castings 

Sweepers,  etc. 
Direct  Annealing  labor 
Machine  Shop: 

Foreman  and  Assistants 
Miscellaneous  labor: 

Crane  operators 

General  helpers: 
Oilers,  sweepers,  etc. 

Tool  crib  attendants 
Direct  Machinists 
Packing  and  Shipping: 
Foreman 
Shipping  clerks 
Packing  and  Shipping  labor 
Cleaners  and  Sweepers,  etc. 
Selling  Expense: 

Salaries — Executives 
Salaries — Clerical 


Salaries — Salesmen. 

Such  an  outline  can,  of  course,  be  only  suggestive.  The 
exact  list  must  be  made  up  to  meet  the  conditions  in  the 
individual  foundry. 

50.  The  Payroll  Analysis. — To  collect  all  labor  in  a 
form  which  will  permit  of  ready  proof  and  convenient 
posting  to  the  expense  analysis,  the  payroll  analysis  sheet, 
Form  31,  is  used.  This  data  is  gathered  from  the  payroll 
collection  notes  and  the  statement  made  up  from  the  office 
private  payroll  record.  It  is  then  entered  w^eekly  on 
the  payroll  analysis.  The  departments'  labor  and  salary 
items  are  arranged  on  this  form  exactly  as  they  will  be 
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found  in  the  expense  analysis.     When  the  entries  are  com- 
pleted the  total  $3,830  for  the  first  w^ek  of  January  8, 


w^^>*:    ^/v^/A/<s 

1         /^^y   /B.oi-1^ 

a 

/s 

■2Z 

79 

Y^o/eecT 

o/e£cr 

ror^/. 

TO 
TVTAL 

/ 

sr^^M- 

1 

/'/rtrnarr 

/■r  *» 

3/U 

J/ 
/J 

V 

6» 

9t 

/AT 

(.9 

T 

/J 
a; 

9y 

J-9 
// 

»» 
«• 

JO  ff0 
/O  »ff 

J/ 

m 
a* 

J 

raa^  A  M^wr^AfAA/ice- 

A/Arc^//(^7a0uj         • 

/o 

r. 

J) 
// 

//"•- 

**/*. 
•»""• 

- 

■* 

S 

^0 

99 

9» 

0* 

iff* 
J  at 

09 

V9 

if 

J-09 
i»9 

99 

e 

eAr. 

7 

*7e 

a 

e/c 

9 

6» 

M 

?'' 

•  9 

/o 
// 

AfatAco/^9- 

rfc. 

• 

ex.  e^A/f/^  - 

«7fc 

efc 

rantc  ^^cmnry  ^4y  kimll 

•^Jo 

(W 

i^iyw 

JG^70O 

iSZy-M 

Cfo(, 

00 

zxfctA 

/JfSC^ 

/ooYt 

/cr 

-seiLiNa  rypE//j£.- 

1 

== 

1 

1    1 

JOO  CK 

^ao  oc 
fo  9C 

Total 

"" 

rrc 

"TA 

(.'/. 

CA/ecACP 

£ 

/ 

sx; 

i^ 

• 

J^ 

./ 

i^       1  TOTAL 

/.iyjr(^A  /r'^iS 

/^Zii^aA 

/c6f3k 

/ 

J 

n 

;^S^ 

lORM    31. 


for  instance,  must  check  with  the  payroll  for  the  week. 
At  the  end  of  the  month  the  items  are  totaled  across  the 
page  and  proved  with  the  sum  of  the  weekly  totals  as  a 
check  against  errors.     The  analysis  also  gives  the  amounts 
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of  indirect,  direct  and  total  payroll  for  the  entire  plant,  as 
well  as  the  salary  list  of  the  Sales  Department. 
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The  chart  of  accounts,  Form  2,  and  the  charge  register, 
Form  3,  show  how  these  entries  have  been  carried  into 
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the  General  Ledger.  See  also  the  accounts  affected  on 
Form  33. 

Observe  that  this  analysis  of  the  payroll,  in  its  simplest 
form,  gives  the  ratios  of  any  labor  or  salary  item  to  the 
total  as  well  as  the  proportion  of  manufacturing  and  selling 
payroll. 

The  form  of  analysis  shown  in  Form  32,  which  provides 
a  more  extensive  analysis  is  advisable  for  the  larger  plants, 
although  it  may  be  used  with  equal  profit  in  the  small 
plant.  All  the  labor  and  salary  classifications,  and  the 
amounts  opposite  these  items  are  entered  under  each 
department,  so  that  the  columns  to  the  right,  headed 
''indirect"  and  ''direct,"  give  the  total  of  each  labor  or 
salary  classification  for  the  entire  plant  and  in  addition,  the 
per  cent  of  each  item  to  the  total  payroll. 


For  instance: 

Amount  Per  Cent 

All  expense,  labor  and  salary  items  exclusive 

of  the  Packing  and  Shipping  Department  $  6,126.00  or     43.9 

Packing  and  Shipping 280.00             2.0 

Total  Non-productive 6,406 .  00           45 . 9 

Direct  labor 7,550.00          54. 1 

Total  Executive  and  Factory  Payroll 13,956.00          100.0 

Selling  Expense 880. 00 

Total $14,836.00 


94 
6 


100 


Such  an  analysis  may  be  used  to  excellent  advantage  for 
watching  the  fluctuation  of  the  percentages.  When  fluc- 
tuations occur  a  reference  to  the  expense  analysis  will 
reveal  the  cause  and  indicate  the  steps  to  be  taken. 

Observe  that  the  departmental  totals  on  Form  32,  are 
not  the  same  as  those  in  the  expense  analysis.  This  is 
because  all  maintenance  and  pattern  labor  have  been  dis- 
tributed across  the  sheet  to  the  departments,  in  order  to 
show  in  the  total  columns  the  full  amount  of  this  class  of 
labor.  In  the  expense  analysis  the  sum  of  these  amounts 
has  been  posted  directly  to  the  departments  by  which  the 
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work  was  done  and  later  distributed  with  a  share  of  the 
departmental  overhead.     (See  Depts.  3  and  4). 

The  journal  entries  rec^uired  are  shown  at  the  bottom  of 
the  form. 
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51.  Journalizing  the  Labor  Charges. — The  time  cards 
have  now  given  all  of  the  information  necessary  for  payroll 
purposes.  The  necessary  routine  is  to  have  all  time  cards 
reported  each  morning  for  immediate  checking.     Following 
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the  labor  accounting  for  the  payroll,  the  productive  time 
cards  may  be  filed  by  operation  number,  part  number  or 
order  number,  so  that  the  labor  costs  may  be  readily  totaled 
against  the  castings  being  made.  The  non-productive 
time  cards  are  filed  by  departments  and  labor  classification 
for  use  at  the  end  of  the  pay  period  or  month. 

We  have  now  considered  all  of  the  items  of  expense  which, 
when  taken  together,  constitute  the  general  overhead. 
The  status  of  accounts  for  the  disposition  of  the  payroll, 
Form  33,  show  how  all  these  entries  have  been  made. 
There  will  be  other  charges  to  the  general  accounts  as 
the  expense  analysis  is  developed.  These  items  will  be 
explained  in  the  succeeding  chapters. 


CHAPTER  VII 

THE  DEPARTMENTAL  EXPENSE  ANALYSIS 

We  have  now  seen  how  charges  to  the  Manufacturing 
Expense  Account  in  the  ledger  have  been  built  up  from 
five  sources;  the  charge  register,  the  petty  cash  fund,  the 
fixed  charge  sheet,  the  non-productive  labor  service  cards 
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Form  84, 

and  the  supply  requisitions.  Since  this  total  amount 
constitutes  the  manufacturing  overhead  expense  of  the  busi- 
ness, all  of  the  items  in  it  must  appear  on  the  proper  depart- 
mental expense  analysis.  To  facilitate  this  distribution, 
each  item  in  the  Manufacturing  Expense  column  of  the 
charge  register  bears  a  number  to  indicate  to  which  depart- 
ment it  is  chargeable.  These  items  are  collected  and 
summarized  for  convenience  in  posting  to  the  expense 
analysis  on  Form  34,  which  is  self-explanatory. 
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In  the  same  way  the  fixed  charge  sheet  shows  just  how 
much  of  each  item  of  insurance,  taxes  and  depreciation 
must  be  borne  by  each  department. 

Also  we  saw,  in  Chapter  V,  how  the  supplies  or  expense 
materials  are  summarized  by  departments  on  Form  21. 
In  Chapter  VI,  the  non-productive  labor  is  summarized  by 
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departments  on  Forms  31  or  32,  and  the  petty  cash  items 
may  be  listed  by  departments  on  Form  35. 

From  these  summaries,  Forms  5,  21,  31,  32,  34  and  35,  all 
oflthe  items  of  the  Manufacturing  Expense  may  be  readily 
picked  off  and  charged  to  the  correct  department.  Form 
36  summarizes  all  these  entries. 

52.  Why  the  Expense  Analysis  Is  Valuable. — Now  as  to 
how  the  expense  analysis  operates.  Remember  that  its 
primary  reason  for  being  lies  in  the  fact  that  each  depart- 
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ment  which  does  work  on  the  product  may  require  a 
separate  measure  for  charging  its  overhead  into  the  product 
which  passes  through  it.  In  one  department  the  hours  of 
productive  labor  put  in  on  the  product  may  be  the  fair 
measure  of  the  overhead  which  the  product  must  bear. 
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Form  36. 

In  another  department  the  weight  of  the  casting  may  be  the 
only  proper  measure,  and  so  on.  Therefore  it  is  necessary 
to  gather  the  overhead  for  each  department  separately  in 
order  that  it  may  be  applied  to  the  product  separately. 
But  we  have  seen  that  not  all  of  the  departments  in  the 
plant  do  productive  work  in  getting  out  the  casting.     There 
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are  such  departments  as  the  Power  Department  which 
serve  the  productive  departments,  and  the  expense  of 
which  must  ultimately  get  into  the  final  cost  of  every 
casting  made.  We  call  these  contributory  departments. 
Plainly  it  is  not  feasible  to  measure  directly  the  amount 
of  power,  and  hence  of  power  cost,  which  each  casting  has 
used .  But  we  can  measure  closely  the  amount  of  power  each 
productive  department  uses.  So  the  expense  of  each 
contributory  department  is  first  gathered  and  then  passed 
on  to  the  productive  departments  in  the  proportion  that 
each  productive  department  benefits  from  the  service  of 
the  contributory  department.  Ultimately  the  productive 
departments  absorb  all  of  the  expense  of  all  of  the  con- 
tributory departments.  And  at  last  the  total  expense  of 
the  productive  departments  is  absorbed  by  the  castings. 
This,  in  brief,  is  the  principle  underlying  the  departmental 
expense  analysis  method  of  spreading  overhead. 

It  has  been  found,  however,  that  by  drawing  up  the 
expense  analyses  in  proper  form  they  can  be  made  to  give 
information  on  operations  which  is  invaluable  as  a  means 
to  control  the  manufacturing,  to  spot  inefficiencies,  and  to 
suggest  economies. 

53.  A  Sample  Expense  Analysis. — The  expense  analysis 
sheet  which  is  actually  used  in  the  operation  of  any  foundry 
cost  system,  is  shown  as  Form  37.  It  provides  columns  for 
the  current  month's  expense  and  for  the  expense  for  the 
period  to  date.  This  set  of  columns  is  repeated  for  succeed- 
ing months  so  that  constant  comparison  can  be  made  to 
determine  abnormal  operating  expenses  and  to  correct 
bad  tendencies  quickly. 

For  the  detailed  analyses  for  the  fifteen  departments 
described  in  this  book,  a  condensed  form  of  analysis  sheet 
has  been  used  merely  as  a  matter  of  convenience  and  to 
save  space. 

Let  us  now  turn  for  a  moment  to  the  controlling  figures 
entered  in  the  general  ledger  accounts  and  see  how  these 
amounts  are  distributed  to  the  departments.  The  first 
entries  came  from  the  summary  of  the  charge  register, 
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Form  34,  and  are  seen  to  be  chargeable  to  departments  5 
and  6.  The  total,  $450,  checks  with  the  entry  made  to  the 
general  ledger  account.  Turning  to  departments  5  and 
6  of  the  analysis  (Forms  37-5  and  37-6)  it  is  seen  that  these 
expenses  have  been  posted. 

The  fixed  charges  from  Form  5  are  then  distributed  to  the 
departments  and  checked  with  the  total,  $196,  which  has 
been  debited  to  Manufacturing  Expense. 
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Form  37. 

From  the  analysis  of  suppHes  used,  Form  21,  further 
entries  to  various  departmental  expense  are  obtained.  The 
total,  $2,581,  agrees  with  the  amounts  debited  to  the 
Manufacturing  Expense  Account. 

In  the  same  w^ay  the  items  of  labor  are  obtained  from  the 
payroll  analysis,  Forms  31  or  32.  The  sum  of  all  the  labor 
items  are  checked  against  the  credits  to  the  Payroll  Account 
in  the  general  ledger.  This  will  check  with  the  debit  of 
$7,550  to  the  Goods  in  Process  Account,  and  the  debit  of 
),406  to  the  Manufacturing  Expense  Account. 
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In  this  way  are  entered  on  the  expense  analysis  sheets 
and  proved  with  the  general  ledger,  all  of  the  items  of 
Manufacturing  Expense. 

54.  Listing  the  Expense  Items. — The  expenses  Hsted  for 
each  department  start  with  the  salary  of  the  foreman  or 
superintendent,  the  miscellaneous  non-productive  labor  in 
such  detail  as  may  be  required,  and  the  suppUes  itemized 
which  represent  the  largest  expenditures.  The  sum  of  these 
items  is  the  total  direct  expense  for  which  the  department 
head  may  be  held  strictly  responsible  since  he  can,  to  a 
degree,  control  it.  Then  come  the  shares  of  expense  of  the 
contributory  departments  from  which  that  department 
benefits,  and  the  share  of  fixed  charges.  Opposite  each 
labor  and  expense  item  is  a  notation  indicating  its  source. 
This  will  serve  as  a  guide  to  the  reader  in  following  the 
method  as  it  is  described. 

It  is  well  to  mention  that  the  items  listed  on  the  expense 
analysis  will  not  necessarily  be  the  same  for  all  foundries. 
These  shown  on  the  analysis  we  have  set  up  in  this  book 
may,  however,  be  considered  typical. 

No  two  foundries  are  arranged  quite  the  same;  conse- 
quently an  item  of  expense  that  may  be  important  for  one 
foundry  may  be  a  minor  item  to  another.  For  instance, 
for  the  small  foundry  it  may  be  sufficient  to  group  several 
items  of  expense  such  as  ''oils,  grease  and  w^aste,"  while 
in  a  large  foundry  the  consumption  of  each  may  be  so 
large  that  for  close  control  it  will  be  desirable  to  show  each 
item  by  itself.  As  a  rule,  do  not  undertake  the  extra 
clerical  expense  of  minute  subdivision  if  the  item  is  not 
large  enough  to  suggest  that  worth-while  economies  may  be 
effected  by  the  closer  control. 

We  shall  now  take  up  in  turn  each  department  of  the 
plant ;  show  how  its  expense  is  gathered  on  the  expense  anal- 
ysis and  how  the  total  expense  may  be  correctly  passed 
on  to  other  departments  or  spread  onto  the  product. 

55.  The  Steam  Department. — The  first  is  the  contri- 
butory department  which  we  call  ''Steam."  It  comprises 
the  boiler  room.     The  expenses  are  gathered  on  the  expense 
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analysis  sheet  in  the  way  which  has  ah'eady  been  described. 
The  problem  we  are  interested  in  now  is  to  distribute  this 
expense.     The  Steam  Department  supplies  steam  to  the 
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Form  37-1, 


power  plant  for  powder  purposes  and  to  the  other 
departments  for  heating,  and  in  some  instances  for  process 
work.  Certain  departments,  however,  receive  no  direct 
heat;   they   depend  upon  the  by-product  heat  from  the 


processes.  We  have  frequently  said  that  devising  a  correct 
cost  system  is  an  engineering  problem.  Arriving  at  a  basis 
for  the  distribution  of  the  steam  expense  is  an  excellent 
example  of  this. 

The  foundry  may  be  heated  with  hve  steam  with  the 
engines  exhausting  to  atmosphere.  This,  of  course,  is  a 
w^asteful  method,  but  if  it  exists,  as  is  sometimes  the  case, 
the  amount  of  steam  chargeable  to  power  will  be  a  much 
greater  item  than  if  the  plant  is  heated  with  exhaust  steam. 

If  the  boiler  is  used  for  heating  only,  all  steam  is  charge- 
able for  this  purpose.  If  the  boiler  is  operated  at  high 
pressure  to  furnish  steam  for  testing  purposes,  a  reducing 
valve  may  be  introduced  in  the  heating  lines  in  order  to 
furnish  low^  pressure  heating.  If  steam  is  furnished  to  the 
engine  for  power,  and  the  exhaust  steam  used  for  heating, 
the  engine  takes  out,  theoretically,  only  about  5  per  cent 
of  the  heat.  For  practical  purposes  w^e  use  10  per  cent  to 
cover  the  losses  w^hich  occur  from  radiation  and  condensa- 
tion in  the  piping  and  elsewhere. 

Sometimes  the  power  required  to  manufacture  is  small 
and  the  amount  of  exhaust  steam  delivered  not  sufficient 
to  heat  the  plant.  In  this  case  enough  additional  steam  for 
this  purpose  must  be  furnished  direct.  This  may  be  neces- 
sary only  during  severe  cold  weather.  Nevertheless  these 
conditions  determine  the  basis  for  distributing  the  expense 
of  the  department. 

To  begin  with,  we  must  know  how  much  steam  is  used  by 
the  engines.  To  determine  this,  an  evaporative  test  of 
the  boilers  and  an  indicated  test  of  the  engines  may  be 
made.  Such  a  test  recently  made  in  one  plant  which  uses 
the  exhaust  steam  for  heating,  show^ed  that  the  engine 
used  about  60  per  cent  of  the  steam  produced.  Since  the 
engine  practically  turns  only  10  per  cent  of  the  heat  in  the 
steam  into  power  and  passes  on  the  rest  of  the  heat,  it  is 
apparent  that  only  6  per  cent  of  the  Steam  Department's 
expense  can  be  charged  to  the  Light  and  Power  Department. 
The  other  94  per  cent  must  be  distributed  direct  to  other 
departments. 
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66.  Spreading  the  Expense  for  Steam.-  The  amount  of 
steam  required  to  heat  any  department  depends  upon 
many  factors.  The  cubical  contents,  considering  the 
exposed  wall,  glass  surface  and  type  of  construction,  should 
be  the  basis  for  determining  the  re(iuired  heat.  If  the 
buildings  are  so  constructed  that  the  volume  of  each 
department  is  in  fairly  uniform  proportion  to  the  floor 
space,  and  the  type  of  construction  of  all  buildings  is  the 
same,  the  floor  space  may  be  used  as  a  basis  of  distribution, 
considering  of  course,  those  departments  which  do  not 
require  direct  heating.  An  alternative  method  is  to  use 
the  square  feet  of  radiation  and  thus  arrive  at  a  percentage 
basis.  No  hard  and  fast  rule  can  be  laid  down.  The 
method  to  be  used  must  be  decided  upon  only  after  a 
thorough  examination  of  the  entire  heating  installation 
and  in  conjunction  with  all  other  equipment  w^hich  makes 
use  of  steam.  The  one  chosen  must  be  the  one  which  will 
be  most  accurate. 

Usually  the  power  house  requires,  in  addition  to  the  6 
per  cent  of  steam  for  power,  about  4  per  cent  for  heat, 
making  a  total  of  10  per  cent  chargeable  to  power  and  light. 
By  some  one  of  the  possible  methods  it  will  be  decided  how 
much  steam  is  used  by  the  other  departments.  Let  us  say 
that  thev  have  been  found  to  be  as  follows : 


No. 

Department 

Per  cent 

Amount 

2 

Power  and  Litiht 

10 
8 

10 
8 
8 

$39  40 

3 

Tool  and  Maintenance 

31  52 

4 

Pattern  Shop 

39  40 

5 

General  OtFice 

31  52 

6 
etc. 

General  Factory 

31.52 

In  that  way  the  total  expense  of  the  steam  department 
for  the  month — $393.98 — is  charged  to  the  proper  depart- 
ments by  posting  the  correct  amount  on  their  expense 
analysis   sheets   opposite   the   item   ''Share   of   Steam," 
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The  proportions  given  may  serve  very  well  for,  say,  the 
six  months  ending  April  30.  In  some  of  the  departments 
during  the  remaining  six  months  little  or  no  steam  may  be 
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required.     It  may  even  be  advisable  to  set  a  normal  consump- 
tion of  steam  for  heating  for  each  month. 

57.  The  Power  and  Light  Department. — The  expense 
analysis  for  the  Power  and  Light  Department  is  shown  as 
Form  37-2.     Power  and  light  are  used  by  all  departments 
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of  the  plant,  so  a  basis  must  be  found  for  charging  each 
department  with  its  share  of  the  power  and  hght  expense. 
The  most  accurate  method  is  to  meter  the  amount  of  cur- 
rent and  air  used  by  each  department,  but  there  are  few 


ki2! PACC 

EXPENSE  ANALYSIS 

J 

Tool    X-  y*^/i//vr^'\'^A/c£ 

row  MONTH  or      JAf^tJ/^/fy                 j   »o«  month  o»      jC^a/^u/^/tV 

NOfVMAt. 

ACTUAL 

nittOO    to   OAFt    1            ntOHMAL 

ACTUAL 

ri».00    TO   D»tl 



•          • 

"— 

/'oae/'^/tA/ 

/So 

«0 

^^^A 

A^av-  c^^rcrAaie  d.^S09 

— 

At/scec    LAStJf 

4^ 

P9 



a/LS.  ^e^/isr.  i^Asrg- 

/z 

oo 

m 

^ 

^/i^v/j- 

Z?^ 

""V 

y^M^L    71f»t.s 

// 

oo 

tt 

^ 

-"— 



— 

A^/jcci.,  J</fifit'fj 

/-« 

oo 

. 

.<„ 

••     _ 

— 

— 

«A3 

• 

^ 

•• 



^^/A/0/A/<}-    Hf/f^^Lt 

/* 

*o 

« 

^ 

• 

t 

— 





MA/A/TeAf^A/cf  /f^r£-r/^i.s 

«• 

oo 

Tor  At.   p//e^cr  ^xP^/^sm 

**f 

oo 

L . 

a, 

7fs»ee. 

— 

/ 

^H^/fe    srr/tM) 

J/ 

fz 

« 

oep'r 

z 

#            AanfrJt »  /./lif^r 

^4, 

3Jr 

... -Jl-        - 

»           /=/Kfo  c^'^ra-^s          jj 

^ 

2-7 

r/ji£Oe 

■ 

Tor/t^  rr-^.  s^xp^^se           | 

JJ-S 

/■f 

LAO^e.  -                                              1 

1 — 

Afec^'^^/cs                           y 

f 

/^^f 

■- 

— 

eLecrjr/c//t/^s                            1 

tt 

H                • 

aiA</rs/>t/rfi^      c»*«                 1 

M 

rorAL  c//AiKie/ifiie    ^aso^            | 

Joa 

oo 



PrrctA^r  'A/'rMSM  n  i4a«t           | 

///. 

7 

1 

— 

11         .     _ 

-- 

ron*L.  i.ASo/^  ^  ggpr^se             1 

/.« 

/f 

_^- 



— 

i>/jrf/avr/a/^ 

(SS£  A/£nr  ^/Hr  } 

Form  37-3. 

foundries  equipped  with  meters.  Usually  the  accuracy 
gained  by  metering  would  not  be  worth  the  cost  of  the 
equipment. 

A  complete  power  test  of  the  foundry  when  operating  at 
normal    capacity    may   be   a   satisfactory    substitute   for 
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metering,    if    properly    made    by    experienced    engineers. 
Such  a  test  should  run  for  24  hours,  and  be  repeated  three 


Form  37-3a. 


or  four  times  in  order  to  strike  an  average  consumption  for 
the  departments  under  varying  loads.  When  the  horse- 
power consumed  by  each  department  is  known  it  is  expressed 
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as  a  percentage  of  the  total  horsepower  consumption  of  the 
entire  factory  and  the  power  and  Hght  expense  distributed 
to  the  departments  on  the  basis.  While  these  results  will 
be  reasonably  accurate  for  the  conditions  under  which  the 
tests  were  made,  they  may  soon  become  inaccurate  with  the 
change  of  manufacturing  activities,  which  vary  constantly. 
Therefore  it  is  often  best — in  order  to  avoid  frequent  tests — 
to  use  other  methods  which  serve  the  purpose  equally  well. 

A  method  satisfactory  in  many  cases  is  to  base  the 
departmental  share  of  the  Power  and  Liglit  expense  upon 
the  power  consumption  rating  given  the  various  equipment 
and  lighting  units  by  their  makers. 

Before  choosing  any  one  of  these  methods  a  careful 
study  of  conditions  and  eciuipment  should  l)e  made  to 
determine  which  one  is  best  suited  to  the  particular  foundry 
— accuracy  and  simplicity  considered. 

When  the  percentages  have  been  determined  they  are 
tabulated  on  Form  38,  subject  to  check  from  time  to  time, 
to  meet  changing  conditions  in  e(iuipment  and  power  units. 

For  the  typical  foundry  we  are  describing,  we  have 
assumed  the  percentages  which  are  shown  on  the  analysis, 
Form  37-3,  and  on  the  collection  sheet,  Form  38. 

The  total  department  expense  for  the  month  amounts 
to  $503.46  of  which, 

Tool  and  Maintenance  Department  is  charged  with  10  per  cent $50. 35 

Pattern  Shop  Department  is  charged  with  12  per  cent 60. 41 

General  Office  Department  is  charged  with  2  per  cent. 10.07 

General  Factory  Department  is  charged  with  8  per  cent 40.28 

and  so  on,  until  the  entire  expense  is  accounted  for.  The 
sum  of  the  percentages  of  course,  equals  100  per  cent  and 
the  sum  of  the  amounts  chargeable  to  the  various  depart- 
ments must  equal  the  original  sum,  $503.46. 

The  amounts  so  determined  are  then  distributed,  by 
posting,  to  the  expense  analyses  of  the  other  departments. 

58.  The  Tool  and  Maintenance  Department. — Next  we 
shall  consider  the  expense  of  the  Tool  and  Maintenance 
Department,  which  is  distributed  on  a  basis  entirely  dif- 
ferent from  that  used  in  the  previously  described  depart- 
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ments.     The  expense  is  made  up  the  same  as  for  the  others, 
but  includes  also  the  share  of  the  distributed  expense  from 
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''Steam"  and  ''Power  and  Light"  as  well  as  a  share  of  the 
Fixed  Charge, 
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The  total  chargeable  labor  is  shown  separately  although 
it  is  considered  as  expense,  or  non-productive  labor,  when 
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making  up  the  factory  payroll.     It  includes  the  mechanics, 
electricians,  blacksmith,  etc. 

This  department  takes  care  of  the  general  maintenance 
and  repairs,  new  construction  and  making  of  new  equip- 
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ment  for  the  entire  plant.  It  is  obvious  that  it  will  have 
maintenance  and  repair  work  to  do  for  itself  as  well  as  for 
other  departments,  the  labor  and  material  for  which  must 
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be  considered  as  a  part  of  the  department's  expense.  This 
labor  is  shown  as  non-chargeable  labor.  The  miscellaneous 
labor  item  includes  any  idle  time  of  the  mechanics,  when 
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they  are  not  doing  chargeable  work,  together  with  any 
general  help  which  the  department  may  require.  The 
repair   materials    are   shown    as    maintenance   materials. 


Form  37-7, 


59.  Spreading  the  Expense.— When  maintenance  labor 
is    required  for  repairs  to  the   equipment  in   the  Steam 
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' 


Department,  and  to  Power  and  Light,  it  is  transferred  direct 
to  these  departments  and  not  included  with  the  labor 
totals  of  the  Tool  and  Maintenance  Departments. 


7           mtnr 

EXPENSE  ANALYSIS 

<f 

ATiTzryVG                    1 

FOR  MONTH  OF         ^ />/</(/ A  «/ 

FOH   MONTH   OF         ^^AJtUACy                                \ 

NORMAL. 

ACTUAL 

i-iWIOD   TO  C*rt 

KO^MAL 

AC  .^AL 

PfO'OO    T.    Ti': 

1 

Ml  sere     IA0OK                                              1 

/* 

00 

^JPOM 

..    fi>*yfi-i\     . 

1 

1 

c»/ire 

-_^OA)»» 

1 

f 

AoiMPf^  Xe  fetr 

f^iun. 

* 

»            \ 

JMALU  roots 

/e  lOo 

* 

£. 

9£auamo»i  s 

ofLS  eitrAse  .  n^AJTie 

i 

Alao 

H 

_^_ 

1 

A            1 

— 

irrJ.  f^'M  G   A1A  ree/Ai.  j 

2o\ 

op 

* 

£■ 

« 

1 

ft/seei..  sy^Ai./es 

/X\oo 

m 

e 

ft 

t 

1 

»AtNTrf/AMce  AfArex/Ais 

A^i»o 

^ 

e 

H 

1 

rarAL  O/rtcr  e-x^eAiJ^e 

44-2  00 

/ 

SMA/et    sreA/^ 

m 

^rr  \/ifo. 

/ 

_j?- 

u         ^»Kf-r  r.  u^Mr 

^0 

3S 

m 

*           l^A 

z 

j/1 

TX.n.  lAB.  JC  £tP. 

6S 

61 

m 

\mo. 

3 

1,             ^/H£P   CHAJtatS 

/o 

Jo 

1 

TaTAL. 

J- 6, 2 

Z6 

1 

i 

^ 

M/A/te  QgMg/eAL  ^Acroey 

/'T/ 

07 

«          1 

B£fT 

^A^ 

6       1 

r 

*                    .              ^OUf^aXV 

/76 

/ft 

m 

tt 

W 

7 

reT-j*i.  Mftr/Mo  exfjFMje 

/OZ3 

00 

fJJ- 

^t 

1 

/)//tf<r  Afetr/tva  i^tox 

40A 

ao 

3J-0 

•  a 

m 

/»>fy^*<^ 

roTML   LABof  jr  £KfifA/JS 

/4.ZA00 

/IIS- 

SI 

fiounos  OF  'verAi-  M£irec 

4-eoe 

CO 

cojr  p/rg  />auAio  ro  Mecr 

.0  0 

f-t 

1 

Total  IBS.  Ail  CAsr//^GS  Peofivceo 

"H/oo 

90 

_ 

^S£  co^Y  P£A  PoiJf^C.  - 

1 

\ — 

i.M»alt 

•  001 

^ 

.00/ 

/a 

exP£Mse 

.00  J 

3 

■»C3^07. 

1 

TOTAL. 

■  eo4^\6, 

■oojj. 

fS- 

1 

1 

AAA/afnAL     AAIIX.  £»fiMA/S£ 

I 

/.Amoit       loss 

GAfi^ 

<r3 

00 

1 

/fxpf/^se    loss 

6A/M 

K7 

H 

1 

A/£-r             Z.OSS 

GA/A/ 

t4o 

"f? 

1 





Form  37-8. 


94 


COST  CONTROL  FOR  FOUNDRIES 


Form  37-8a. 


THE  DEPARTMENTAL  EXPENSE  ANALYSIS 


95 


vrA» 

? 

Co/S£    ^a  o  ^ 

FOR   MONTH   OF          sJ^^</A^y 

FOR  MONTH  or        ^sa^</A«y 

NORMAL 

ACTUAL 

rCRiOO  TO  D*ft 

NORMAL 

ACTUAL 

^■'OO  TO  o*ri  1 

M>Mgrr/iM 

/OO 

00 

^je^/>i 

AtrJtux 

/<tNc£i   //f^«<e 

6o 

00 

^Tf^U.    rooLS 

/o 

09 

f 

'€ftfv/j 



S/4J.  O^X£^3£.  i\^^sr£ 

•s- 

99 

<=■ 

/'UJfC 

/JTo 

00 

\    " 

Be^tm 



SANO 

^SL 

00 

\    ' 

Co/tM  Co^^UMOS 

6f 

00 

1     m 



CHAPt.ers 

3o 

Co 

\    . 

£  Xieeoaisi 

a 

' 



JtQOS.  H^/MX 

/^oo 

. 

nucti,.  s<//'^i,es— 

// 

09 

p 

M/*iNreMAMc£    AlAreti/iLS 

U 

00 

/» 

^ 

l^TAL  D/recT  ^KPCMJ^ 

^/9 

ao 

/ 

J/M^  jfnfAA^ 

J/ 

ST. 

m 

ct^r 

>v«> 

f 

r 

— «...       fltivefi  r.  L/GMr 

/S 

/  0 

A/m 

9 

J^ 

_^       rr  ^.  AA/t.  ^  exp. 

Zt 

i7 

m 

A/M 

s 

M        /^/Aso   CA/Aeass 

/S 

00 

if 

^/»&»  om^^M 

1 

■rbTAL 

6o-L 

49 



6 

^^A^e  4er/erA/.  rAcngy 

270 

ff 

4i^^T^ 

A 

7 

.  M              <f          ^ct//<fOJty 

Z4f 

77 

7- 

T*TAL  CojeeMAH/MG  exP£^\/3e 

/afS 

OO 

/fZ3 

fj 

— . 

0/^£CrC9«£MAfr/Na  iAJfOK 

Joo 

ao 

700 

•0 

y  " 

MfM»u. 



1 

ACfce^  expef/se  7v»  lamom. 

/J-^ 

/h/. 

Vtfjrti  A 

».-»i»  m\ 

rarAc  i.t^e<,g  r.    ^zp^a/sc 

/Z/-*" 

oo 

JJLZ^ 

(7 

f 

~~- 

Pex^Mos  nn*L  CAjn^&s  Pnoouceo 

3/0O 

ao 

3/ 00 

00 





a  AS*  cosrpejt  ig  rtr?>i.  cAS77A/a  s 

w 

^^aoc 

.  «  o 

Z3 

.00 

2<? 



expense 

•  oo 

3S- 

■op 

J6 





TarAt  sass^  cost  fi^e  /'»<'*  .o 

oc  sr\ 

.ao 

^f 



AMMUJP/IAA.                Zats 

9  P 

0A/A/. 

•JJr 

-A- 

— 1 

— 

1 

1 



1 

. 

— 

1 



Form  37-9. 


9G 


COST  CONTROL  FOR  FOUNDRIES 


EXPENSE  ANALYSIS 

vrA« 

/o 

A^  O  UL  O/A/CP 

worn  MONTH  o^       ^A/Vt/y^/ty 

worn  MONTiH  or        ^£Be<^A£y 

NOWMAL 

ACTUAC 

ffRtOO   TO   0*rfc 

NOMMAL. 

ACTUAL 

rtntoo  TO  04TI  1 

"~" 

^0/Pg/1AN 

/JS 

(70 

^mo/*t_ 

At/ifMi 

1 

/f/JCSL.    LAOOK. 

l/S^ 

a^ 

ft 

-            H 

'JMAIL    rmacs 

JS 

oo 

£ 

Jf£^4//J4 

rt**t 

5 

o/if.  (?ee/ts£,  i^sjre                    E 

/s 

oc 

** 

m 

CrACa^MS   £M/U.S    e/^APL^TS                1 

^7 

oo 

m 

m 

l^iOOLfJ,  S/(»>rtlS,  erii.9»'J 

t 

m 

m 

JA/yO 

/Z-O 

«a 

H 

K0M*f 

i 

Aier/^c  co/vPau/ffi* 

2o 

oo 

ft 

M 

^Ac/Mas 

^ 

M/sc£i.   Supplies 

4Z 

0<f 

m 

tf 

/eep4/tst 

10M 

r 

-f 

*iAittre^A^c£  -   />Arree*/j 

f? 

X/ 

L« 

0£A-r 

^P 

¥. 

M                -    /-iAStrs 

74 

*/ 

» 

1 

MO 

4- 

— 

AJA/is^re/^A/vce  ^ Arse/ Acs        H 

Jf 

oo 

» 

£ 

f!f9<//J. 

7*^ 

s 

Tor/tL  Differ  exPfAjse         i 

763 

/Z 

/ 

3/iAfe   sr^^AM                             1 

•^ 

or 

1 

pspr 

^0 

J_^ 

t,          ^i^rjt  If,  t/f/fr 

6o 

•f/ 

" 

H 

Al*. 

z. 

M 

•              Tr^    lAfi    «.  £VA. 

r^ 

H 

d£ 

^ 

3 

^nep  c//A««es 

6o 

oo 

II 

fn£OC0. 

'rte 

Sfierr 

n>rAi. 

/O/f 

ft 

1 

<• 

JAfAjr^   <S£A/£*Ai.  ^jicr^gy 

/76 

7p 

11   . 

i>e^'r 

A-* 

i. 

7 

,              »          Aau/vo£y 

Xof 

4S 

. 

m 

7 

r^rAL  /<lM/CO/^S  £X/^A/JM 

ZS-6a 

oo 

xr^s 

JS 

/>/eecr  AtaUiJ>/Afa  LAS0£ 

j%*» 

0  « 

^ 

Atygiu 

Peec£Nr  rxfi^A/se  7»  MSog 

flO- 

t4. 

6 

AO^**f^AL  -           lajj 

.^:SL 

y^ 

<^A/^ 

Form  37-10. 


THE  DEPARTMENTAL  EXPENSE  ANALYSLS 


97 


Zi PACK 

EXPENSE  ANALYSIS 

YCAII 

// 

Cl£/H^/^<r      I>£A>'r 

JroRMONTMOF           ^/IMUAgy 

FOR  MONTH  0¥           /-gSJfUAKy 

H         NORMAL 

ACTUAL 

rcRioo  TO  o*rt 

NORMAL 

ACTUAL 

PtRtOO  TO  0*rt  1 

1 

.     , 

FOX£/nAN 

1 

/zsioo 

/*Vf«^ 

flu^yjtmu. 

1 

^lic£i      lAao^ 

1 

•So 

oo 

•J 

S^tAiL  roots 

/s 

oo 

I* 

/=• 

JCf^/s/  ^0fAs 

P/ii.  af£Ase.    Hri*SrF 

1 

/o 

oo 

£. 

J4^fi  OiAsr  SAA/o 

1 

2* 

oo 

J^£flajirt^ 

fe//vO//vO  H^»££iS 

■f/ 

oo 

// 

^ 

Jfff^idi'Si  n^jJ^ 

Hr£lO/MG  ^UPPU£3 

/2 

oo 

/VtJCei.      ^</PPt./£S 

/4- 

oo 

4 

f 

/*/Aiivre/vA^cm  y^Are/if.^is 

f 

^arAi.  p/e£cr  £KP£/vse. 

Z9t 

eo 

JMAe£  srrAfn 

3/ 

St. 

m 

OMJ^T 

^Q. 

/ 

«. 

-        Pot¥£e  ti  acMr 

6o 

4-' 

0 

MO- 

• 

Jyl 

_._  •              r.T.M.   LAA    f    £XP 

4i 

7^ 

J 

II          F/Kep  cz/Ajf^es 

Zo 

oo 

9 

_£ Y^ 

5^££T 

TorAi. 

4S.3 

f7 

6 

MA^£   SeAZ£jtAL  P-Acrojfy 

Z3f 

f6 

O^AT 

it 

7 

— a. '          rpoA^oAy 

22/ 

'f 

7 

rorAL  CieA^//^G  £XA£iyj£ 

/«»3  6 

o  o 

?/* 

$1- 

■ 

' 

0/»£tr  cigAAfifi/c  Mooa 

7o  o 

oo 

Joo 

Oo 

AlvJfmLL 



h— — — 

PtAce^r  enfteMse  n  iasoa 

/3/. 

T^rAi.  i-ASoX  X.    £XA£A/J£ 

/7^6 

oo 

/6/4 

it. 

POUtOi   ^caoC/tsr/A/as    C^MAMMO 

Zffoo 

oo 

/iMAvATl 

iP#i  M«*-r 



CosrAffi0  (iooo  cAsrfM<it<ifANmo 

— 

lAao* 

■  oo 

z^ 

.  oo 

zs 

■""■ 

exPeA^ja 

.oo 

3Z 

■oo  33 

— 

— 

T^ry^jL  casrp^jt  Pou*fo 

■  oo 

62. 

■  oo  Af 

1 

— 

1 

, 

II 

1 

' 

— 

Aafi'oAAiAi,  -loss                   1 

— 

GAI^.                      1 

/*/ 

// 

■"^^^ 

— 

1 

— 

1 — L 

.„ 

J 

~ 

Form  37-11. 


98 


COST  CONTROL  FOR  FOUNDRIES 


EXPENSE  ANALYSIS 

vr»» 

/2 

^/v/^/rAi.//v<^ 

roR  MONTH  or      y//9^i/Ajfy 

FOR  MONTH  or      /'SS^et//9/^y 

NOWMAJ. 

ACTUAL 

flRiOa  TO  c»ri 

NORMAL 

ACTUAL 

n»ioo  TO  c«ii  1 

^aj^f^^Af 

/zs 

oo 

^Afi 

f)*J!Jfu. 

^/jcet.-   i/^Bax 

>rx 

om 

H 

tt            tf 

•S^Aii.     TOOLS 

/z 

oo 

It 

£  teooun 

UVfi 

PAcfr/A/c   t^AreeiALi                     1 

<2 

oo 

I-- 

^rAtJtr 

( 

30X«5                                                             1 

jr^- 

oo 

IT  . 

f 

££gi/Aft 

^fatt 

s 

f^t/^t.                                              i 

6S 

o<3 

* 

Ken/tr 

> 

1 

MfSe:££..    Si/p/^/gs                                  \ 

/s 

oo 

# 

.£_\£e«i/ist 

noX 

/f/f/Mrte^^/yce  /^re^Mis 

/o 

oo 

e 



roT'^i.  £>/ercr  /rxPSA/se. 

3fS 

0O 

/ 

S^'^es  ■Sn-T/^/f 

// 

/f/ 

0 

otA-r 

/fO. 

/ 

*        A»**'if-r*;  U9/^r 

2o 

/■f 

^ 

¥<t- 

%. 

JA 

r^  M   I.AB  Z.  ^AP 

07 

/^ 

'W 

J 

•               ^/XeO  C///^f<rSS 

/< 

oo 

- 

Xfttook^ 

'ff' 

SMeor 

T^or/ii. 

^7P 

/■? 

J*/^/tS    <f£A/£jf/*i.    /^cr)>*Y 

rx* 

zr 

0 

OSP-T 

^o. 

4, 

nrAL  AM/^£/>i.wo  expe^je 

701 

3f 

w*ecr  /^'V/Vif/4u/A'tf  lAeajf 

6<K> 

oo 

m 

P^r^tfu. 



rorAL  iA»a£  jc  exP£NS£ 

/zoo 

o» 

/Jo  2. 

3a 

nrAL  (/A/tr3  AAf/v/FAceo 

A^^o 

oo 

» 

lefAonj 

a 

Poss/3i.£     Vf^/rs 

S-iToo 

oo 

P£/tc£ivr  Acrtt^/ry 

A" 

i^Nf/iL/^c  co^rpe^  c//y/r 

^Aaox 

.ooz 

■oot. 

— 

£XP£/VJ£ 

<f02. 

■ooz 

34 

Total  e^^r  ^*t/^>r 

.Oo4 

■  — 

■ae4 

34 

AO^O^/^AL '     JiOSS 

/O-L 

J/ 

tS-A/f/ 

Form  37-12. 


THE  DEPARTMENTAL  EXPENSE  ANALYSIS 


99 


EXPENSE  ANALYSIS 

vr»i» 

/J 

MAc^/f^f    S^op 

- — — _ 

FOR   MONTH   OF         ^A/^UAHy 

FOR  MONTH  OF         P^B  /f</Alfy 

u<:tt**Ai^\_ 

ACTUAL 

**EB!00    TO    OAft 

NORMAL 

ACTUAL 

rtRPOO   TO  D*Te1 



\ 

p-ojee/^A*/ 

/J-o 

oo 

pieoti 

fAYLStLL 

/^/jcei.    LAmoK. 

/2S 

Oo 

ft 

.. 

oo 

J/^AIL       TO«L3 

Zl 

it 

r 

J^£'9i//Jt  n^As 

o/LS.  Q-jecAse.  ffAsre 

/g 

oo 

M 

f 

Of/fvO/M^   t>y^£rL  S 

67 

oo 

it 

F 

SfLT^f^O^ 

//r 

oo 

f 

— 

At/JceL.    JC/API/£S 

4-7 

oo 

m 

p 

^» 

AlA/NTf^AA'Cg     ATATrXfALS 

rg 

oo 

f^ 

rUTAL  Z)/K£Cr  £XP£^S£ 

^74 

oo 

/ 

S^Ag£     JT£A/n 

jrj- 

/C 

0 

M£P'r 

/VO. 

/ 

_Z.__ 

«             Pot*f£ez,  L/C/*T 

/OS 

73 

w 

jvo. 

2. 

JA 

*             rz.  /f    LAB   ^  £kP. 

6/ 

Z4. 

// 

itf 

■^ 

F/X£D    C/^A£<fes 

Zo 

oo 

^/A^^c/t  4etksf^€r 

—^~— 

Total 

g/i 

/3 

-^^K 

6 

^//Af£  C£A/£gAL    PACTaey 

^gs 

7S 

m 

De^T 

IVO. 

6 

Total  aiac^.SMop  £Xfi£/vje 

/TOO 

oo 

/4  a/ 

g(r 



■" ' 

D//t£cr  /iASo/e 

zoeo 

oo 

m 

^AYAU 

" 

/>£rc£ArTfxPf/vj£  7i  ^Aaa/t 

60. 

70. 

■'"■' ' 

Ae^og/^^/.            ^ass                    II 

TO/ 

sg 

-^_ 



<iA/^                        1 

■^■^ 

I 

1 

1 

Form  37-13. 


i. 


100 


COST  CONTROL  FOR  FOUNDRIES 


If ' 


AT    .... 

EXPENSE  ANALYSIS 

VTAH 

/4 

P/)cfrfAj<r  X.  J>y//'/»//v<? 

ro»  MONTH  or       ^/t/vt/AJty 

ro«  MONTH  or      ^^Set/^^  r                        1 

NORMAL 

ACTUAL 

ptwioo  TO  r*ri 

NONMAL 

ACTUAL 

n»»oo  TO  c«Ti  1 

j/f/^fi/A/9  eiseir 

/z» 

0. 

>qiro/<r 

^^r^pu, 

f^KK/A/<rz.  s/f/f^/MQ    j^aoe 

/ie\oo 

* 

/*flJC£L.    lASoK 

31   00 

— 

/'A£nw<r  /*T^rs/eMi.s 

//a 

»  e 

A 

£ 

/i£Q4tt5/f^«* 

ff 

■"- ■ 

JAr^LL    7~^a^J 

/o 

00 

^ 

1 

»/jcei.  sv^^aes 

/z 

00 

■• 

r 

„ 

AfA//v7ieAfJt/^ce  /n^rr^/AiJ 

J- 

9Q 

*• 

s 

•* 

ToT/91.  c/jeecr  cx^e-A/se 

^SS 

00 

/ 

s///>££   sre^i^ 

/s 

7^ 

^ 

a^^r 

A^O 

/ 

■2. 

„         Potvre  4:  ^/<i^r 

/a 

07 

• 

^0 

2. 

3/> 

T^y^  cAa  K rxf>. 

2/ 

17 

ft 

^0 

J<y 

^/jtSD  cH/i/fdes 

vT 

^f 

.       1 

rnkeet% 

*/»<«rr 

rvr/tt  fiACff.jc  S/^/z^ex/re/vje- 

Sor 

i1 

Cjv<^^<^e  TO— 

,S£il/A/G-  ^X^JTMse 

Scl 

^1 

Saj/j  f'cx  yau/e*^/^i-  fA/r^/es.- 

peg/r  Jfii/MG  sxp£nfse 

Saf 

^1 

Ctf^Dfr  At/tvvf-a-       0 

^t>r 

^1 

__^___^___^^_^______^^^^_ 

THE  DEPARTMENTAL  EXPENSE  ANALYSIS 


101 


Form  37-14. 


EXPENSE  ANALYSIS 

/s- 

■S/m/AVCr    £XPS/\fS^ 

FOB  MCNTH  OF         ^AAfOAgy 

FOR  MO^JTM  OF              ^^^Je</^A?y 

NORMAL 

ACTUAL 

PERIOD  TO  C*rt 

KOOMAL 

ACTUAL 

PfWFOO   TO  DaTeI 

1 

r- 

SAi.Ae/ej   £'xsciy7'/i^£r 

3oo 

0  0 

^foAn 

1 

M           c^£/e/ciie. 

Ia\ao 

* 

**     *i 

n            SAieS/>f^A/ 

S 00   0  0 

m 

*      A 



— 

j 

TTAiZei/AfCf    ^XPSA^SeS 

/J'S'oa 

m 

— — 1 — 1 

^ai^ser/J/A/Q- 

/ao 

00 

H 

CAT/I^O^J  Z.     C/'PCUlAes 

if 

1 

— 

fiOA//ir/a/vS 

2^\oo 

- 

tf 

1 

C0/*rAf/ss/a/\/s 

( 

tr 

ACCo</Afrs 

PayAcr-fe^s 

It 

91 

^jtf/ef^T-  Anain/FO  aur 

0t 

•t 



Sx///S'rs 

CHAa4^ 

^f<f 

fSf^Jt 

i 

/^/jc^t.    Sxx>e/vj^ 

0      i 



1 

1 

! 

axio  ^ccou/vrs 

! 

jtcc0<f^  rs 

r-arAi-    o/e^cr  cxpe^/s^ 

//9o\oo 

I 

s- 

J/V/Wif  Cf£'^^JP/ii.     O/r/r/ce 

34,3  S-/ 

"      1 

4>£fi'r 

Am 

^ 

J4, 

fiA<Xc.  JC  S////>    ^XX'£A/S£ 

^o£  39 

-     1— 

It 

14- 

1 

1 
1 



Tcr/fz.  Ss^i/A/Q   sxx>£A/j£ 

2.0 1>/  \fo 

1 

I 

1 

t 

1 



TarAL  //FT  JAies 

30000  ao 

1 

0      \ 

SALFs  kfci  rmjt 

! 

\ 

p-*^ 

r 

Asjec£=/vr  j^x/'i^A/j/r  ra  jaiss 

6.17 

1 

1 

1 

1 

Tor  AC  Casr  (^oes  jolo 

7.oeoo  00 

1 

! 

— 

PeecfA^ixpr/^se  7^  cast  sa^ss 

/o\ 

3 

L 

Form  37-15. 


102 


COST  CONTROL  FOR  FOUNDRIES 


THE  DEPARTMENTAL  EXPENSE  ANALYSLS 


103 


The  actual  labor  accounting  will  therefore  be  as  follows: 

(a)  Charged  to  Department  No.  1 $     4 

(6)  Charged  to  Department  No.  2 31 

(c)  Non-chargea})le  labor  (inchiding  foreman) 195 

(d)  Chargeable  labor 300 

Total  Department  Labor $530 

Item  (c)  is  considered  a  part  of  the  department  expense 
while  item  (d),  the  chargeable  labor,  becomes  the  direct 
labor  which  is  used  as  a  basis  for  distributing  the  depart- 
mental expense. 
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Form  38. 

The  total  expense  as  shown  in  the  analysis  is $356. 14 

Chargeable  labor 300. 00 

Expense  to  labor,  per  cent 118. 7 

Forwarding  these  items  to  page  4  of  the  analysis  Form 
37-3a,  we  find  another  item  ''Total  Labor  and  Expense" 
amounting  to  $656.14. 

The  amount  of  the  labor  chargeable  to  the  other  depart- 
ments is  determined  from  an  analysis  of  the  time  cards  as 
shown  on   page  4  of  the  expense   analysis,  Form  37-3a, 


I 


Just  below  the  list  of  departments  on  this  sheet  are  charges 
to  new  equipment  which  covers  the  labor  used  on  work 
chargeable  to  the  asset  accounts.  Such  charges  do  not 
belong  in  the  expense  of  doing  business  because  this  labor 
and  material  has  increased  the  value  of  equipment  needed 
for  production  and  becomes  a  part  of  the  investment. 

60.  Charging  the  Proper  Accounts. — With  the  items  of 
chargeable  labor  posted  against  the  department  the  pro- 
portion of  Tool  and  Maintenance  Expense  is  determined 
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Form  39. 

and  the  sums  checked  with  the  total  chargeable  labor  and 
expense  of  the  department,  $656.14.  These  totals  are 
then  distributed  by  posting  to  the  expense  analysis  of  the 
succeeding  departments  opposite  the  item  ''tool  and 
maintenance  labor  and  expense."  The  amounts  to  be 
charged  to  asset  accounts  "new  equipment"  and  "tools, 
jigs  and  fixtures"  are  then  journalized  as  credits  to 
manufacturing  expense  and  debits  to  the  asset  accounts. 
These  entries  are  shown  on  Form  39,  and  the  ledger 
accounts  are  affected  as  shown  on  Form  40. 

The  material  which  has  been  used  in  the  various  depart- 
ments for  maintenance  has  been  charged  direct  from  the 
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expense  requisitions,  and  is  shown  opposite  the  item 
''Maintenance  Materials."  Materials  for  new  equipment 
may  be  charged  direct  to  assets  from  the  charge  register, 
or  from  the  expense  requisitions  if  drawn  from  stores. 

Minor  repairs  taking  only  a  few  minutes  do  not  require, 
as  a  rule,  an  order  authorizing  them.  The  routine  would 
not    be    worth    while,    and    they    can    be    satisfactorily 
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Form  40. 

accounted  for  by  the  time  cards  and  expense  requisitions. 
The  larger  jobs,  however,  should  be  requested  through  the 
production  department  on  a  ''maintenance  order,"  so 
that  their  cost  may  be  known  and  followed  up. 

Again  there  may  be  requirements  for  additions  to  build- 
ings, setting  up  purchased  equipment,  building  new 
equipment,  making  new  flasks  or  new  sets  of  patterns,  and 
so  on.  No  one  of  such  jobs  should  be  undertaken  without 
first  issuing  a  properly  authorized  order.     One  form  of 


THE  DEPARTMENTAL  EXPENSE  ANALYSIS 


105 


order  is  sufficient  to  cover  all  this  class  of  work.  If  one 
of  these  jobs  should  require  five  months  to  complete,  the 
monthlv  cost  is  carried  to  the  asset  accounts  through  the 
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analysis  of  material  used  and  the  Tool  and  Maintenance 
analysis  sheet.  The  complete  cost  of  the  job  is  collected 
and  shown  on  the  "Cost  Analysis  Card,"  Form  41.  It 
may  then  be  posted  to  the  plant  equipment  ledger. 


CHAPTER  VIII 
THE    CONTRIBUTORY    DEPARTMENTS*    EXPENSE 

The  expense  of  the  Pattern  Shop,  which  is  considered  a 
contributory  department,  is  distributed  in  much  the  same 
way  as  that  of  the  tool  and  maintenance  department,  but 
here  the  material  used  has  been  Hsted  instead  of  charged 
direct  to  the  general  ledger  accounts. 

61.  The  Pattern  Shop  Expense.— Either  method  will 
serve  reasonably  well  for  both  departments.  It  is  advis- 
able, however,  to  adopt  but  one  method  for  the  sake  of 
uniformity. 

To  distribute  the  labor,  it  must  be  analyzed  from  the  time 
cards,  as  follows: 

New  Patterns $150 

New  Buildiiij^s 75 

Moulding  Expense: 

Patterns 42 

Flasks 33 

Direct  Orders jgo 


$400 


To  these  items  are  added — as  shown  on  the  distribution 
part  of  the  expense  analysis — the  proportion  of  the  depart- 
ment's expense  and  the  material. 

The  items  ''new  patterns"  and  ''new  equipment"  are 
charged  to  the  asset  account  and  credited  to  the  Manu- 
facturing Expense  Account,  just  as  is  the  new  equipment 
expense  in  the  Tool  and  Maintenance  Department. 

Moulding  expense  covers  the  cost  of  repairs  and  upkeep 
of  working  patterns,  core  boxes  and  flasks,  and  so  is 
chargeable  to  the  Moulding  Department. 

If  the  foundry  receives  orders  to  make  the  patterns  as 
well  as  the  castings,  the  cost  of  the  pattern  may  be  charge- 
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able  to  the  customer  when  shipment  is  made.  The  cost 
thus  collected  from  direct  orders  is  credited  to  Manufactur- 
ing Expense  and  debited  to  the  Goods  in  Process  Account, 
because  this  cost  must  be  figured  into  the  cost  of  goods  sold. 

The  journal  entries  resulting  from  the  Pattern  Shop 
analysis  are  shown  on  Form  42,  and  the  ledger  accounts 
as  affected  by  these  entries  are  shown  on  Form  43. 

Costs  of  the  Pattern  Shop  are  collected  in  the  same  way 
and  on  the  same  form — Form  41 — as  are  those  of  the  Tool 
and  Maintenance  Department. 
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62.  The  General  Office  Expense. — The  expense  of  the 
General  Office  Department  includes  the  salaries  of  officers, 
clerks,  etc.,  together  with  such  items  as  are  usual  with 
administration  and  general  office  management. 

The  officers'  and  other  executive  salaries  are  subject  to 
some  variation,  depending  somewhat  upon  the  size  of  the 
organization  and  the  nature  of  the  executives'  duties. 
The  general  manager — who  may  really  be  the  president 
and  who  has  various  combinations  of  responsibihties  in 
different  foundries,  gives,  as  a  rule,  part  of  his  time  to 
manufacturing  and  part  to  the  selling  pohcies. 
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In  the  same  way  it  may  be  that  all  of  the  items  of  general 
office  expense  are  utilized  for  both  selling  and  manufactur- 
ing. If  so,  some  way  must  be  found  to  allocate  the  expense 
equitably  between  the  two  activities.  Whenever  possible, 
office  expenses  should  be  charged  direct  to  whichever  side 
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of  the  business  is  benefitted  by  them,  but  in  small  foundries, 
where  a  single  person  divides  his  time,  it  is  necessary  to 
prorate  the  expense  based  upon  a  study  of  just  how  the 
time  and  effort  is  put  in. 

The  closeness  with  which  this  division  can  be  determined 
is  well  within  the  reach  of  practical  accuracy  and  economy. 


THE  CONTRIBUTORY  DEPARTMENTS'  EXPENSE        109 

In  addition  to  the  salaries  and  miscellaneous  expense 
items,  there  is  the  share  of  Steam,  Power  and  Light,  Tool 
and  Maintenance  labor  and  expense,  which  have  been 
distributed  from  these  departments,  and  the  share  of 
fixed  charges.  The  charge  for  Tool  and  Maintenance 
expense  to  the  General  Offices  covers  such  items  as  repairs 
and  alterations  to  the  office  and  its  fixtures. 

In  this  case  let  us  assume  that  a  study  shows  that  75 
per  cent  of  the  activities  of  the  General  Office  are  for  the 
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benefit  of  manufacturing  and  25  per  cent  for  selling, 
the  $1,454.03  total  expense  is  divided. 


Then 


Per  Cent 

Amount 

Selline  ExDcnso 

25 
75 

$    363.51 

General  Factory 

1,090.52 

$1,454.03 

As  a  result,  the  $363.51  is  credited  to  Manufacturing 
Expense,  and  debited  to  Selling  Expense.     This  amount  is 
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then  posted  to  the  expense  analysis  of  the  selling  depart- 
ment, Form  37-15  and  the  balance,  $1,090.52  is  posted  to 
the  expense  analysis  of  the  General  Factory  Department, 
Form  37-6.  The  journal  entries  and  the  acoucnts  as  they 
are  affected  are  illustrated  respectively  by  Forms  44  and  45. 
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63.  The  General  Factory  Department.~The  expense  of 
the  General  Factory  Department  includes  these  items 
which  apply  to  the  factory  as  a  whole,  and  which  cannot  be 
charged  directly  to  any  other  department. 

General  supervision,  with  its  clerical  assistance,  as  well  as 
general  store  room  help,  watchmen  and  janitors,  yard 
labor  and  miscellaneous  help  is  obviously  an  expense  which 
benefits  all  other  departments.  Some  executives  feel  that 
the  purchasing  department  should  be  treated  as  a  part  of 
the  General  Ofhce.  But  this  department's  principal  effort 
is  to  buy  equipment,  materials  and  supplies  for  manufactur- 
ing, and  consequently  we  believe  that  its  expense  is  rightly 
a  part  of  the  General  Factory  Department,  which  servcKS 
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manufacturing  generally.  The  time  which  the  purchasing 
agent  puts  in  buying  supphes  and  fixtures  for  the  general 
offices  is  so  exceedingly  small  that  the  error  involved  is 
inconsequential. 

Since  the  truckmen  and  trucking  expense  serve  both 
shipping  and  manufacturing,  there  is  a  difference  of  opinion 
as  to  how  the  charge  should  be  handled.  The  trucking 
expense  involves  the  cost  of  trucking  from  the  Packing 
Department  to  the  freight  terminals,  from  receiving  points 
to  the  general  stores  for  raw  materials,  supplies,  equipment 
and  returned  goods,  and  the  general  trucking  for  miscellane- 
ous plant  service.  To  attempt  to  divide  this  expense  on  the 
basis  of  the  actual  activity  would  require  excessive  clerical 
detail,  and,  since  its  accuracy  depends  upon  the  accuracy  of 
the  reports  turned  in  by  more  or  less  illiterate  truckman,  it  is 
doubtful  if  the  extra  effort  is  worth  while.  Therefore,  we 
believe  greater  simplicity  and  at  least  equal  accuracy  is  ob- 
tained by  charging  the  expense  to  General  Factory  and 
making  the  distribution  proportionately  to  production. 
Where  the  organization  is  large  and  the  trucking  can  be  defi- 
nitely analyzed,  to  divide  the  expense  becomes  a  simple 
matter.  Here  again  the  conditions  in  the  individual  foundry 
must  govern. 

In  this  particular  instance,  the  entire  trucking  expense 
has  been  included  in  the  General  Factory  Department. 

64.  The  Expense  Items. — In  addition  to  the  usual  Ust 
of  miscellaneous  supplies,  there  are  the  new  items  of  water, 
rent,  demurrage,  miscellaneous  freight  and  express,  freight 
on  returned  goods,  etc.  Water  is  used  for  general  plant 
service  and  in  most  instances  passes  through  a  single  city 
meter.  In  larger  plants,  there  may  be  a  separate  meter  for 
boiler  use,  in  which  case  the  charge  for  its  water  is  made 
direct  to  the  Steam  Department.  Otherwise,  the  entire 
expense  for  water  had  best  be  charged  to  the  General 
Factory  Department. 

Freight  and  express  charges  should  go  into  the  cost  of 
materials  and  supphes,  but  in  every  factory  there  are  a 
number  of  these  charges  which  are  difficult  to  charge  direct 
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and  can  best  be  handled  by  charging  them  to  the  General 
Factory  Department. 

65.  Returned  Goods  Accounting. — Since  goods  returned 
must  be  debited  to  Sales  and  credited  to  the  Cost  of  Goods 
Sold,  so  as  to  get  them  back  into  the  Goods  in  Process 
Inventory  at  cost,  the  freight  or  express  charges  involved 
become  items  of  expense  of  the  General  Factory  Depart- 
ment. If,  however,  the  goods  are  returned  because  defec- 
tive and  they  must  be  scrapped,  there  is  an  element  of 
expense  involved   which  must  be   carried  into  the  cost. 

If  the  original  sales  price  was %  500 

and  the  cost  of  sales  was 400 

with  the  cost  composed  of: 

^letal $    150 

Labor 150 

Expense lOO 

$  400 

and  the  scrap  value 75 

The  accounting  would  be  as  follows: 

Dr.  Ch. 

Sales. I    500 

Accounts  Receivable 500 

Goods  Finished  and  in  Process 400 

Cost  of  Goods  Sold 400 

Pig  and  Scrap  Account 75 

Manufacturing  Expense: 
Loss  on  Defective  Returns: 

Metal 75 

Labor 150 

Expense loo 

325 

Goods  Finished  and  in  Process 400 

$1,300       $1,300 

The  entire  loss  involved  in  the  transaction  is  a  business 
expense  and  must  be  included  in  the  cost  of  manufacturing. 
The  loss  in  this  instance  amounts  to  $325. 

66.  Shop  Scrap. — In  the  case  of  shop  scrap  returned  to 
the  foundry  a  similar  accounting  is  necessary.  Five  hun- 
dred dollars  worth  of  castings,  at  cost,  may  be  broken  and 
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returned  for  remelting.  This  amount  accordingly  becomes 
a  credit  to  the  Goods  Finished  and  in  Process  Account, 
assuming  of  course  that  $500  is  the  value  of  the  castings,  at 
cost,  at  the  point  in  the  process  of  manufacturing  where 
the  breakage  occurred.  Scrap  value  becomes  the  only  sal- 
vage, and  the  difference,  which  becomes  a  loss,  must  be 
included  in  the  cost,  charging  it  to  Manufacturing  Expense. 
Hence  the  item  in  the  analysis,  ''Loss  on  Defective  Shop  and 
Returned  Castings.'^ 

Following  the  above  expenses,  the  analysis  sheet  shows 
the 

Share  of  Steam 

Share  of  Power  and  Light 

Share  of  T.  &  M.  Labor  and  Expense 

General  Office 

Share  of  Fixed  Charges 

all  of  which  go  to  make  up  the  total  expense  of  the  depart- 
ment which  amounts  to  $2,639.96. 

67.  Distributing  General  Factory  Expense. — How  to 
distribute  the  General  Factory  Expense  to  the  productive 
departments  is  important.  Several  methods  are  possible, 
all  of  which  may  be  in  use  in  one  foundry  or  another. 

Let  us  see  what  the  effect  on  the  unit  costs  would  be, 
under  each  of  the  common  methods  of  distributing  the 
expense  of  this  important  General  Factory  Department. 

The  three  methods  are: 

1 .  On  the  basis  of  the  productive  labor  dollar. 

2.  On  the  basis  of  the  total  department  payroll. 

3.  On  the  basis  of  the  total  department  labor  and  expense. 

The  productive  labor  dollar  is  probably  in  most  general 
use  because  of  its  simplicity,  and  is  based  on  the  principle 
that  the  General  Factory  Expenses  are  incurred  for  the 
benefit  of  and  hence  in  proportion  to  the  amount  of  direct 
labor  used  in  each  department. 

Under  this  method  the  total  of  the  direct  labor  in  each 
department  is  fisted  for  the  month.     The  amount  of  this 
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expense  is  divided  by  the  total  direct  labor  to  give  the 
percentage  of  the  General  Factory  Expense  to  the  total 
direct  labor.  This  percentage  is  then  applied  to  the  direct 
labor  of  each  department  to  obtain  the  amount  of  the 
general  factory  expense  chargeable  to  each  department. 
68.  An  Example. — To  illustrate,  we  may  use  the  direct 
labor  from  the  productive  departments  which  are  shown  in 
the  analysis  for  one  typical  foundry. 

General  Factory  Expense $2  639. 96 


Department 


Direct  Labor 


Share,  Gen.  Factory 


Dept.  8 
Dept.  9 
Dept.  10 
Dept.  11 
Dept.  12 
Dept.  13 

Total.. 


$  350.  (K) 
700.00 

3,2(K).00 
700.00 
600.00 

2,000.00 

$7,550.00 


$  122.38 
244.76 
1.118.93 
244.76 
209.80 
699.33 

$2,639.96 


Dividing  $2,639.96  by  $7,550  gives  34.97  per  cent  is  the 
percentage  to  be  applied  against  the  direct  labor  of  each 
department  to  determine  its  share  of  General  Factory 
Expense. 

If  there  is  a  wide  variation  in  the  character  of  the  work, 
or  a  marked  difference  in  the  rates  of  pay  of  different  depart- 
ments, this  method  may  result  in  charging  too  much  of  the 
expense  to  one  department  and  not  enough  to  another. 
Again,  if  a  department  increases  the  rate  of  pay  without 
increasing  the  number  of  employes  or  its  production,  while 
the  payrolls  of  the  other  departments  remain  fairly  con- 
stant, this  department  will  improperly  absorb  a  greater 
amount  of  the  General  Factory  Expense,  thus  raising  the 
unit  cost  in  the  department. 

In  applying  this  method,  attention  should  be  given  to  the 
balance  of  conditions  with  reference  to  production,  equip- 
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ment  and  methods  of  pay,  if  accurate  results  are  to  be 
secured. 

69.  The  Basis  of  Distribution. — The  total  department 
payroll  basis  is  more  representative  of  the  total  number  of 
employes  and  their  combined  earnings,  but  it  contains  to  a 
considerable  extent  the  same  element  of  error  as  the  first. 
The  same  caution  should  be  exercised  in  applying  it.  The 
results  will  be  somewhat  different  from  the  result  of  the 
first  method. 

It  does  not  take  into  consideration  other  operating 
conditions  over  which  the  General  Factory  Department 
has  supervision,  yet  is  an  improvement  over  the  first 
method  when  conditions  of  work  and  rates  of  pay 
vary. 

The  method  of  calculation  is  the  same  as  with  the  first 
method  except  that  the  total  payroll  of  the  department  is 
used  instead  of  the  direct  labor  only. 

The  total  labor  and  expense  basis  takes  into  considera- 
tion that  the  General  Factory  Expense  is  entailed  by  the 
general  supervision  which  this  department  exerts  over  all 
operating  expense  and  labor.  It  is  therefore  reasonable  to 
consider  that  the  expense  of  supervision  is  closely  pro- 
portioned to  the  total  labor  and  expense  of  the  departments. 
A  greater  degree  of  accuracy  in  distribution  is  possible 
with  this  method. 

The  calculations  for  this  method  are  the  same  as  dis- 
cussed for  the  first  two,  except  that  the  total  labor  and 
expense  is  collected  instead  of  the  direct  labor  or  the  total 
payroll. 

The  element  of  error  which  was  mentioned  in  applying 
the  preceding  methods  still  exists  in  the  apphcation  of  this 
method,  but  with  the  total  operating  expenses  included,  a 
much  better  balance  of  conditions  is  secured  and  the  effect 
of  this  error  is  greatly  reduced. 

70.  Another  Method. — This  method  is  used  to  distribute 
the  General  Factory  Expense  in  the  analysis,  Form  37-6. 

There  is,  however,  still  a  fourth  method  which  has  its 
advantages  in  certain  foundries.     It  is  often  quite  accurate 
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and  should  be  described,  although  we  do  not  use  it 
in  distributing  the  expense  of  the  General  Factory  Depart- 
ment of  the  typical  foundry  we  are  describing  in  this 
book. 

The  productive  labor  hour  is  the  basis  of  the  method,  the 
principle  underlying  which  is  the  same  as  of  the  direct  labor 
dollar  method  except  that  the  labor  is  measured  in  time 
instead  of  dollars.  This  means  that  the  General  Factory 
Expense  is  considered  to  be  in  proportion  to  the  number  of 
hours  put  in,  in  each  department,  by  the  direct  labor 
operators  rather  than  to  their  earnings. 

This  method  requires  the  additional  work  of  collecting 
the  hours  per  producer,  but  this  factor  is  not  an  excessive 
clerical  job  and  may  be  well  worth  the  additional  effort. 

To  substitute  this  method  for  the  one  illustrated,  the 
only  change  needed  is  to  add  an  item  in  each  productive 
department,  showing  the  ''productive  man  hours."  It 
would  mean  no  additional  work  in  the  expense  analysis. 
The  third  method,  which  has  been  used  in  the  illustrated 
analysis,  serves  excellently  all  practical  purposes  and  is  a 
shade  easier  to  operate. 

71.  A  Practical  Plan.— To  distribute  the  General  Factory 
Expense  on  the  basis  of  the  total  labor  and  expense  of  the 
various  departments,  it  is  necessary  to  turn  to  the  other 
department's  expense  analysis  for  the  data.  For  instance, 
on  the  expense  analysis  of  the  General  Foundry  Depart- 
ment, Form  37-7,  the  item  marked  ''Total,  $1,205.27, 
represents  the  total  of  the  direct  and  indirect  expense  so  far 
accounted  for.  There  being  no  productive  labor  in  this 
department,  the  $1,205.27  is  posted  to  the  expense  analysis 
of  the  General  Factory  Department,  Form  37-6.  The  total 
of  the  Melting  Department  amounts  to  $568.26.  To  this 
is  added  the  direct  labor  of  $350,  giving  a  total  of  labor  and 
expense  of  $918.26.  This  amount  is  Hkewise  posted  to  the 
General  Factory  Department  expense  analysis. 

This  process  is  carried  out  for  all  of  the  succeeding  depart- 
ments and  the  calculations  made  for  the  distribution  of  the 
expense. 
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The  calculation  is  as  follows:  (See  Form  37-6). 


Dept. 
No. 


Name 


Labor  and 
Expense 


Share, 
Gen.  Factory 


7 
8 
9 
10 
11 
12 
13 


General  Foundry 

Melting 

Core  Room 

Moulding 

Cleaning 

Annealing 

Machine  Shop. .  . 


$  1,205.27 
918.26 
1,302.49 
4,219.18 
1,153.67 
1,078.13 
2,816.13 

$12,693.13 


$  251.32 
191.07 
270.91 
876.70 
239.96 
224.25 
585.75 

$2,639.96 


This  table  shows  that  the  total  of  the  labor  and  expense 
for  all  the  departments  amounts  to  $12,693.13,  and  the 
expense  analysis.  Form  37-6,  shows  the  General  Factory 
Expense  to  be  $2,639.96.  We  then  determine  the  ratio  of 
these  items  as  follows : 

2.639.96      ^„  g  , 

T2,693TT3  =  ^^-^  P^^  ^^"^ 

This  percentage  is  then  applied  against  the  department 
amounts  in  order  to  determine  the  share  of  General  Factory 
to  be  charged,  i.e.  for  the 

Core  Room 20.8  per  cent  of  $1,302.  49  =  $270.  71 

Cleaning 20.8  per  cent  of    1,153.67=     239.96,  etc. 

If  the  sum  of  these  shares  checks  with  the  total  of  the 
General  Factory  Expense,  they  are  posted  to  the  expense 
analysis  of  their  departments  and  the  General  Factory 
Department  closed. 

72.  There  is  No  One  Best  Way. — No  one  of  the  three 
methods  of  distributing  the  General  Factory  Expense  is 
preferable  for  all  foundries.  For  any  foundry,  there  is  one 
best  method  which  it  is  the  duty  of  the  cost  engineer  to 
decide.  Bear  in  mind  in  making  such  distribution  that 
absolute  accuracy  in  manufacturing  costs  is  not  a  possibility ; 
but  practical  accuracy  is  attainable.  The  effort  must  be  to 
get   the  highest   degree   of   refinement   which   conditions 
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permit,  and  experience  dictates,  in  the  development  of 
costs  in  order  to  avoid,  to  as  great  an  extent  as  possible, 
inconsistencies  and  errors  which  the  wrong  method  will 
surely  produce. 

73.  Different  Results  from  Different  Methods.— To 
show  how  different  methods  give  different  results,  we  have 
shown  on  Form  46  how  the  unit  costs  are  affected  by  each 


Form  46. 

of  the  three  methods  of  distributing  the  General  Factory 
Expense. 

The  difference  in  the  resulting  unit  costs  for  the  depart- 
ments is  due  to  the  varying  amounts  of  the  General  Factory 
Expense  with  which  the  departments  are  charged  under  the 
various  methods. 

The  figures  in  the  table  show  practically  no  variation  in 
the  melting  base  cost.  The  cents  per  pound  is  the  round 
figure  in  each  case.  The  Core  Department  shows  an 
mcrease  in  the  percentage  of  expense  because  of  the  greater 
amount  of  indirect  labor  in  the  second  instance  and  the 
amount  of  expense  material  in  the  third.  With  this 
increase  due  to  the  expense  materials,  the  Core  Department 
IS  charged  with  a  greater  proportion  of  the  expense  because 
more  supervision  is  required.     The  Moulding  Department 
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shows  a  slight  increase  in  expense  to  labor  because  the 
ratio  of  expense  materials  is  so  much  less  than  in  the  Core 
Department.  The  Cleaning  and  Annealing  Departments 
show  about  the  same  results  with  a  little  decrease  in  the 
ratio  for  the  machine  shop. 

Since  the  General  Factory  Expense  is  one  of  the  largest  of 
all  items  to  be  distributed,  it  is  well  w^orthy  of  the  closest 
study. 

74.  The  General  Foundry  Department. — We  have  now 
to  consider  the  last  of  the  contributory  departments — the 
General  Foundry  Department. 

In  the  foundry  proper  there  is  the  Melting,  Core  Room, 
Moulding,  and  Cleaning  Departments,  each  of  w^hich  may 
have  its  foreman,  miscellaneous  labor,  etc.,  w^hich  are  direct 
charges  to  their  respective  departments.  There  are  also 
the  general  foundry  superintendent,  general  foreman, 
pattern  storage  help,  flask  and  equipment  help,  chemist 
and  general  labor  for  the  whole  foundry  and  a  few  expense 
items  as  well  as  the  shares  of  Steam,  Powder  and  Light, 
Tool  and  Maintenance,  labor  and  expense,  and  fixed  charges, 
all  of  which  go  to  make  up  the  General  Foundry  Expense. 
This  means  that  none  of  these  items  are  chargeable  direct 
to  any  one  of  the  productive  departments  but  must  be 
collected  and  distributed  in  exactly  the  same  w^ay  and  on 
the  same  basis  as  the  General  Factory  Department  expense. 

The  expense  analysis  of  this  department  is  soon  on  Form 
37-7  to  be  $1,456.59.  The  collection  of  the  total  labor 
and  expense  from  the  Melting,  Core,  Moulding,  and  Clean- 
ing Departments  gives  a  total  of  $7,594.87.  The  ratio 
of  General  Foundry  Expense  to  the  departmental  labor  and 
expense  totals  is  19.2  per  cent.  With  the  use  of  this 
percentage,  the  amounts  to  be  distributed  are  determined 
and  then  posted  to  the  productive  departments  of  the 
foundry.  This  transaction  closes  the  General  Foundry  Ex- 
pense and  it  has  become  absorbed,  so  to  speak,  by  the 
productive  departments. 

75-  The  Laboratory  Expense. — It  may  be  w^ell  to  point 
out    here  that  the  w^ay  of  handling  the  expense  of  the 
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chemists  and  the  laboratory  will  depend  upon  the  individ- 
ual foundry.  If  the  chemist  is  employed  and  the  labora- 
tory maintained  strictly  for  foundry  use,  the  charge  should 
be  made  to  the  General  Foundry  Department  as  shown,  but 
if  the  laboratory  serves  other  departments  of  the  plant,  the 
expense  should  be  placed  where  it  will  be  given  a  more 
general  distribution,  preferably  in  the  General  Factory 
Department.  If  an  outside  laboratory  is  employed,  the 
amount  will  invariably  be  charged  to  the  General  Foundry, 
except  when  an  analysis  may  be  needed  for  some  other 
department,  in  which  case  it  would  be  charged  to  that 
department. 

76.  The  Expense  Analysis.— The  expense  analysis  of  the 
General  Foundry  Department  provides  control  over  the 
foundry  supervision,  with  its  associated  expenses,  by  way  of 
comparison  and  its  ratio  to  the  total  operating  expenses  of 
the  productive  departments.  The  ratio  shown  is  19.2 
per  cent.  An  increase  in  this  percentage  suggests  an  investi- 
gation for  the  purpose  of  bringing  about  the  needed 
economies. 

If  increased  efficiency  in  the  management  of  the  depart- 
ment is  striven  for,  a  decrease  in  this  percentage  will  tell 
to  what  extent  the  effort  has  been  effective  as  measured 
in  dollars  and  cents. 

It  is  the  use  of  costs  in  this  manner  which  makes  manu- 
facturing costs  of  most  value.  The  analysis  must  be 
studied  constantly,  for  therein  Hes  the  means  of  controlling 
the  conditions  of  your  foundry  and  consequently  a  basis 
for  more  satisfactory  returns. 


CHAPTER  IX 
FIGURING  THE  METAL  COST 

In  the  two  preceding  chapters  the  expense  of  all  con- 
tributory or  non-productive  departments  has  been  gathered 
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Form  47. 


and  then  charged  to  the  various  productive  departments 
in  the  proportion  each  should  bear.  We  are  now  ready  to 
gather  all  of  the  expense  of  the  productive  departments 
and  apply  that  expense  justly  to  the  castings  produced. 
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A  factory  order  for  the  castings  in  question  is  illustrated 
as  Form  47.  This  particular  form  of  order  is  obviously 
not  essential.     It  serves  to  illustrate  only. 

The  material,  labor  and  expense  cost  of  these  castings 
must  be  collected  as  they  pass  through  the  various  depart- 
ments. A  form  which  serves  well  for  this  purpose  is  illus- 
trated as  Form  49. 
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To  keep  the  description  of  the  method  as  simple  as 
possible,  the  current  month's  cost  figures  are  used.  The 
final  application  for  normal  costs  will  be  treated  in  another 
chapter. 

77.  The  Melting  Department.— Melting  is  the  first  of 
the  productive  departments.  The  method  of  costing  is 
the  same  whether  the  furnace  be  a  cupola,  crucible  air- 
furnace,  open-hearth,  or  electric,  but  the  items  entering 
the  expense  would  differ  owing  to  the  difference  in  the 
kmd  of  fuel,  maintenance  and  supplies  necessary. 

The  items  of  expense  shown  in  the  analysis,  Form  37-8, 
are  typical,  and  largely  self-explanatory.  Note  that  this' 
the  first  of  the  productive  departments,  carries  its  share  of 
the  SIX  contributory  departments. 
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1  he  melting  expense  for  this  foundry  includes  the  cost  of 
handling  the  materials  and  delivering  them  to  the  cupola 
In  a  very  large  plant,  the  unloading  and  yard  would  be  a 
separate  department. 

While  in  this  foundry  the  unloading  and  handling  labor 
i«  treated  as  a  part  of  the  expense,  it  is  advisable,  where 
possible  to  charge  such  labor  direct  to  the  material  unloaded. 
Ihis  will  give  a  handling  cost  per  ton  or  unit  which  must  be 
taken  into  account  when  figuring  the  cost  of  metal  or 
material. 

78  Two  Parts  to  This  Department.-It  is  advisable  to 
divide  the  melting  cost  into  two  parts;  therefore  we  develop 
on  Form  37-8  the  melting  cost  proper,  and  on  Form  37-8a 

to  be  $93o.ol,  to  which  is  added  the  direct  melting  labor. 
1  his  gives  a  total  of  $1,285.51  for  melting  labor  and  expen.se. 
1  he  next  items  are  "Pounds  of  Metal  Melted"  and  "Cost 
per  Pound  to  Melt"  which  are  strictly  statistical  and  are 
not  to  be  used  as  cost  figures.  They  are  provided  as  a 
guide  to  the  efhciency  of  the  operation  from  month  to 
month. 

The  next  item  "  Total  Pounds  of  all  Castings  Produced  " 
includes  al   castings,  good  and  bad.     This  item  in  connec- 

of  «0.00415,  as  developed  in  the  calculation  on  Form  37-8 

Of  fh  ?l"^  ^  ^^f  Cost.-Why  is  this  "base"  cost  used? 
Of  the  total  metal  charged  into  the  cupola  only  part  of  it 
IS    ound  in  the  castings,  consequently  in  order  to  arrive 
at  the  melting  cost  of  good  castings,  there  must  be  deducted 
the  scrap  returned  to  the  cupola,  constituted  of  scrap  cast- 
ings, sprues,  gates  and  over-iron;  but  not  the  scrap  castings 
returned  from  the  other  departments,  such  as  the  machine 
shop,  mounting  shop,  etc.     The  net  weight  of  these  good 
eastings,  280,000  lb.  is  obtained  from  the  foundry  report 
summary,  Form  20.  ' 

If  this  weight  were  used  to  determine  the  melting  cost, 
the  cost  per  pound  to  melt  would  be  \^^l  =  $0.00459. 
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In  foundries  whose  product  is  uniform  and  whose  per- 
centage of  loss  is  fairly  constant,  this  method  will  give 
satisfactory  results;  but  in  foundries  with  a  variety  of  work 
and  correspondingly  varying  percentages  of  loss,  it  will  not 
give  correct  costs. 

What  would  happen  were  this  melting  cost  per  pound  of 
$0.00459  for  all  good  castings  used  in  a  foundry  which 
makes  a  wide  variety  of  castings  with  losses  ranging  from 
5  to  15  per  cent? 

80.  When  the  Losses  Vary. — It  is  obvious  that  the  labor 
and  expense  cost  to  melt  the  metal  for  the  castings  having 
a  loss  of  15  per  cent  will  be  greater  than  for  the  castings 
with  only  a  5  per  cent  loss.  The  actual  difference  in  the 
melting  cost  can  be  determined  only  by  using  the  cost, 
which,  remember,  is  the  melting  cost  per  pound  of  all 
castings,  both  good  and  bad. 

Using  this  figure  the  cost  per  pound  for  castings  having  5 
per  cent  loss  will  be: 


Weight  all  castings  produced. .  . 
W^eight  good  castings  produced. 


Weight  bad  castings  produced 

Melting  cost  per  pound  all  castings. 

Cost  to  melt  525  pounds 

Weight  bad  castings 


525  pounds 
500  pounds 


Melting  cost  for  good  castings.  .  . 
Cost  per  pound  for  good  castings. 


25  pounds 
$0.00415 

$0.00415  X  525  =  $2.17875 
25 


500  =  $2.17875 

$0.0043575 


For  those  castings  having  15  per  cent  less  the  cost  per 
pound  will  be: 


Weight  all  castings  produced. . . 
Weight  good  castings  produced. 


Weight  bad  castings  produced 

Melting  cost  per  pound,  all  castings, 

Cost  to  melt  575  pounds 

Weight  bad  castings 


575  pounds 
500  pounds 


Melting  cost  for  good  castings. 
Cost  per  pound 


75  pounds 
.00415 

$0.00415  X  575  =  $2.38625 
75 


500  =  $2.38625 

$0.0047725 
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The  15  per  cent  class  thus  shows  a  melting  cost  per  pound 

ZrlT%T  ^^''t  ^^  ''■''''''  ^'^'^^  than'the's  per 

small  and  thJn'ff  "'•'''  "'"''  '"  '^''^  calculations  are 
small  and  the  difference  may  therefore  seem  insignificant- 
but  for  a  large  production  the  error  would  quickly  amount 
to  thousands  of  dollars.  amount 

81    A  Common  Error.-  Note  that  the  percentage  of  loss 

Thetr  V^7f'  °'  '^^^  ^^'^""««  *°  g-d  castings   no 
the  ratio  of  bad  to  total.     When  estimating  on  an  order  it 

IS  necessary  to  determine  the  expected  loss  and  add  tha 

percentage  to  the  weight  of  good  castings  wanted      Thus 

or  an  order  of  10,000  pounds  of  castings  in  which  5  pe 

cent  bad  are  expected,  it  must  be  expected  that  10  500 

fhan tool'"'  r'.'^'  ^"""«^  '""^*  be  made.     Mor 
than  10,000  pounds  of  metal  will  have  to  be  melted  to  allow 

notfdtt.T'''  7'"'°"  ""'^  '"^'""^  '°««'  but  it  is  to  be 
good  and  Lh     "r    "°"'  ^^;'l<^^^™ined  on  the  basis  only  of 

ba^fs  t o  ,  f    ''^    '"f  P'"^"''"^-     ^^'  ''^^^  f ^r  "«ing  this 

uSh  the  fir"  •"' •  ^  ""*  "''''  «f  '"^l""^  -'"  be  obvious 
with  the  following  illustrations. 

The  analysis  figures  are  used  to  illustrate  this  point. 


Pounds 


Cost 


Melting  cost. 
Melting  loss. 


Metal  accounted  for. 
Gates,  sprues,  etc 


Net  good  and  bad  castings. 

Melting  cost 

Cost  per  pound  to  melt. 


400,000 
20,000 

380,000 
70,000 

310,000 


$1,285.51 


$1,285.51 
.00415 


is  Tl'^iV^i  't"' ''".''  "'P'"'"  '°''*  *°  '"^'^  4»»'"»0  pounds 
IS  ^l,2Ho.5\,   the  return  of  the  70,000  pounds  of  gates 

sprues,  etc.  for  remelting  does  not  change  the  cost  fi^gure; 
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$1,285.51.     It  has  cost  this  amount  of  money,  in  labor  and 

expense,  to  produce  the  310,000  pounds  of  castings,  conse- 

1  285  51 
quently  the  cost  per  pound  becomes  ^^Yj.^*       =  SO. 00415. 

If  the  cost  is  based  on  the  400,000  pounds  melted,  addi- 
tional and  entirely  unnecessary  accounting  is  required  to 
arrive  at  the  final  cost. 

It  is  true,  of  course,  that  the  question  of  melting  losses 
and  varying  ratios  of  gates,  sprues,  runners,  etc.,  to  the 
castings  produced  will  play  a  part  in  the  accuracy  of  the 
cost,  since  these  items  directly  affect  the  amount  of  metal 
to  be  melted  for  a  given  weight  of  good  castings. 

82.  Some  Assumptions  Are  Necessary. — The  illustra- 
tions given,  however,  are  based  on  the  assumption  of  a 
reasonably  constant  ratio  of  gates,  sprues  and  melting  loss 
to  the  castings  produced.  The  exact  proportion  of  gates, 
sprues,  etc.,  with  the  corresponding  ratio  of  melting  loss, 
can  be  determined  for  each  class  or  order  of  castings,  but  in 
most  instances  the  work  required  to  obtain  this  information 
is  not  warranted  considering  the  little  that  is  gained.  The 
point,  however,  must  not  be  ignored  when  the  unit  cost 
for  melting  is  being  determined,  since  in  foundries  making 
both  large  and  small  castings,  this  factor  may  have  a 
marked  effect  upon  the  accuracy  of  the  unit  cost. 

83.  The  Metal  Cost.— Turn  now  to  Form  37-8a,  on 
which  is  developed  the  data  taken  from  Form  20.  The 
items  of  metal,  weights  and  percentages  are  hsted  in  detail, 
as  a  matter  of  statistics  and  control,  together  with  the 
values  of  the  metal  melted.  This  metal  sheet,  Form  37-8a, 
is  divided  between  metal  accounting  and  cost  accounting, 
because  there  is  a  difference  in  the  application  of  the  two. 
Only  part  of  the  metal  melted  is  to  be  found  in  the  castings. 
The  balance — bad  castings,  gates,  sprues  and  over-iron, 
must  be  credited  and  returned  to  the  Pig  and  Scrap 
Account.  These  items  are  taken  from  Form  20,  and  are  as 
follows: 
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Pounds 


Bad  or  defective  eastings. ...  ..^  ^,, 

Gates,  sprues,  etc.  "^^'^^^ 

Return  scrap  ^^'^^^^ 

^    10,000 

Total  scrap 


100,000 


This  amounts  to  50  net  tons  which,  at  the  scrap  value  of 


Total  cost  of  metal  melted. 
Less:  Value  return  scrap. . 


$0,000 
900 


Net  cost  of  metal  in  good  castii 


'"SS $5,100 

84.  An  Important  Difference.  -Here  there  arises  a  differ- 
ence m  value  between  the  returned  scrap,  at  scrap  value, 
and  Its  original  value  when  charged  into  the  cupola.  This 
IS  a  loss  and  must  be  accounted  for  in  the  final  pound  cost 
To  show  how  this  loss  is  accounted  for  through  the  totals, 
the  following  calculation  is  given  • 

The  original  value  of  the  metal  charged  will  be  found  on 
the  foundry  report  summary,  Form  20. 


Pig  iron. 
Scrap. , . 


150  tons  at  $34 
50  tons  at  $18 


200  tons 


30 


Total 

Cost  per  ton  of  mix 

Scrap  Returned: 

Original  value  at  mix  price 50  tons  at  $30 

^^""P^^^^^^ 50  tons  at  $18 


16,100 
900 

$6,000 


$1,500 
900 

$    600 


900 


$5,100 


Loss  by  difference  in  value 

Net  cost  of  metal  in  good  castings.  .  .    .        .'  ." .'  ' 

Thus  the  S600  loss,  by  difference  in  value,  remains  in  the 
net  cost  of  metal  which  is  $5,100. 

There  is  still  a  further  loss  of  5  per  cent,  through  melting 
amounting  to  20,000  pounds   or   10  tons,  which  has  not 
been  considered  in  the  total  scrap  returned,  but  the  value 
of  ;v^ich  remains  in  the  $5,100  net  cost  of  metal.     This 

nlf  ofT20  ^K^^^  "''1 ''  '''  accounted-for  scrap,  makes 
a  total  of  120,000  pounds  or  60  tons,  thus  leaving  140  tons 
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or  280,000  pounds  of  good  castings  as  shown  on  Form  20, 
and  on  the  melting  sheet  in  the  analysis. 
86.  A   Sample   Calculation. 

The  cost  of  metal,  at  this  point,  for  the  140  tons  of 

Good  castings   amount  to $5,100 

The   original   value   of  the  140  tons  at  the  mix  cost  of  $30, 
amounts  to 4,200 

IjOSS  to  be  absorbed  in  final  pound  cost $    900 

If  the  140  tons  of  metal  in  the  good  castings  were  taken  at 
the  mix  value  of  $30,  amounting  to  $4,200,  there  would  be 
an  unaccounted-for  loss  of  $900,  and  the  cost  would  be  too 
low  unless  additional  percentages  be  considered  to  account 
for  such  losses. 

If  the  140  tons  are  figured  at  the  net  value  of  metal, 
$5,100,  this  $900  loss  will  be  absorbed  into  the  final  cost 
per  pound  of  good  castings.  The  cost  per  ton  will  then  be 
$36.4286  instead  of  $30. 

$36.4286  -  $30        =      $6.4286 
140  X  6.4286  =  $900.00 

It  will  be  noted  that  all  return  scrap  has  been  figured  at 
scrap  value,  because  that  is  all  it  will  bring  if  sold.  Some 
foundries  take  this  scrap,  which  they  daily  remelt,  at  the 
mix  value  because  it  contains  approximately  the  same 
mixture  as  the  castings  to  be  produced.  This  point  of  view 
is  natural,  but  that  method  of  pricing  will  change  the  above 
calculation  because  the  scrap  credits  will  be  at  the  same 
prices  per  ton  as  the  mix  and  there  will  be  no  loss  by  differ- 
ence in  values,  to  be  absorbed. 

86.  What  Value  for  Scrap. — Taking  scrap  at  scrap  value 
is  to  be  preferred  as  a  method  of  metal  accounting  because 
if  as  sometimes  happens,  it  is  sold  it  will  bring  only  the 
market  price  and  the  difference  would  show  a  loss  in 
inventory. 

Accounting  for  the  metal  cost  in  totals,  taking  the  scrap 
at  scrap  value,  eliminates  the  use  of  percentages  and  the 
resulting  additional  calculations  in  costs. 
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87.  Two  Journal  Entries.—The  entries  in  the  general 
ledger  for  the  metal  accounting  are  covered  by  two  journal 
entries.  The  total  amount  of  pig  and  scrap  drawn  from 
stock  and  melted  becomes  a  debit  to  the  Goods  in  Process 
Account  and  a  credit  to  the  Pig  and  Scrap  Account.  The 
total  amount  of  scrap  accounted  for  becomes  a  credit  to 
the  Goods  in  Process  Account  and  a  debit  to  the  Pig  and 
Scrap  Account.  This  leaves  in  the  Goods  in  Process  Account 
the  net  cost  of  the  metal  and  the  scrap  is  carried  back  into 
the  Pig  and  Scrap  Inventory. 

While  this  accounting  for  metal  takes  care  of  the  totals  in 
the  general  ledger,  the  cost  accounting  deals  with  those 
totals  which  enable  us  to  determine  the  unit  cost  of  metal 
in  the  finished  castings. 

The  net  cost  of  metal,  $5,100,  however,  is  not  used  for 
cost  purposes.  The  appHcation  of  metal  costs  differs, 
since  the  unit  cost  is  based  on  the  total  castings  produced. 
The  cost  of  the  total  metal  melted  is  $6,000.  The 
amount  of  melting  loss,  20,000  pounds,  deducted  from  the 
weight  melted,  400,000  pounds,  leaves  380,000  pounds 
which  is  the  total  metal  accounted  for.  But  this  deduc- 
tion does  not  change  the  original  cost  of  $6,000. 

88.  The  Cost  Calculation.— Since  the  unit  cost  is  based 
on  the  total  of  good  and  bad  castings  produced,  the  bad 
castings  must  not  be  deducted  until  the  cost  by  classifica- 
tion or  order  is  determined.  Therefore  the  next  step  is  to 
deduct  the  w^eight  of  gates,  sprues  and  over-iron,  70,000, 
at  the  scrap  value  of  $630,  which  gives  the  weight  of  the 
good  and  bad  castings  as  310,000  pounds,  and  the  net  cost 
of  metal  in  all  castings,  as  $5,370.     The  cost  of  metal  per 

pound  for  all  castings  then  becomes:  ^^rflnn  =$0.01732. 

o  1U,U00 
This  pound  cost  figure,  $0.01732,  may  be  considered  the 
base  cost  with  100  per  cent  good  castings. 

The  form  of  cost  calculation  as  applied  to  an  order,  will 
be  as  follows : 


Pounds 


Total  CcOstings , 

Bad  castings  (scrap  credit) 

Good  castings , 

Cost  per  pound  of  good  castings 


310,000  at  $0.01732 
30,000  at  $0,009 


280,000 


$5,370 
270 

$5,100 
$0.01821 


In  some  foundries  the  cost  is  based  on  the  pounds  melted 
with  a  percentage  added  to  account  for  the  intermediate 
losses.  If  this  be  done,  additional  calculations  at  once 
become  necessary  and  the  accounting  would  be  as  follows: 


'  i 


Pounds 

Total  metal  melted 

400,000 
20,000 

$6,000 
0.015 

Metal  cost  per  pound  melted 

Meltiner  loss 

5% 

Metal  accounted  for 

380,000 
70,000 

Gates,  sprues,  etc 

All  castings  produced 

310,000 
1 . 2903 

Metal  melted  per  pound,  all  c 

ast 

ings. 

Using  this  method  with  the  analysis  totals  as  it  would  be 
applied  to  an  order  cost,  the  calculation  is : 


All  castings  produced 

Metal  melted 

310,000  X  1.2903 
400,000  X  0.015 
20,000 

400,000  pounds 
$6,000 

Melting  loss,  5  per  cent 

Metal  accounted  for 

380,000 
100,000  at  0.009 

$6,000 
900 

Scrap  credit 

Good  castings 

Cost  ner  nound  irood  castiners 

280,000 

$5,100 
$0  01821 
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This  method  gives  the  same  result  but  is  more  compli- 
cated and  increases  the  possibility  of  errors. 

The  melting  loss  in  the  cupola  is  the  same  for  all  metal. 
We  have  assumed,  for  the  sake  of  simplicity,  that  the  gates, 
sprues  and  over-iron  bear  a  constant  ratio  to  the  weight  of 
castings  produced.  This,  however,  is  not  always  true;  but 
it  would  not  be  practicable,  in  many  foundries,  to  deter- 
mine the  actual  weight  of  gates,  sprues  and  runners  for 
each  classification  of  castings  or  for  each  order. 

89.  Where  Small  Castings  are  the  Rule.— In  a  foundry, 
however,  whose  castings  are  all  small,  particularly  gated 
work,  the  gates  and  sprues  will  often  weigh  half  as  much  as 
the  castings.  In  some  they  may  even  equal  or  exceed  the 
weight  of  the  castings.  These  conditions  are  frequently 
found  in  malleable  and  brass  foundries. 

When  these  conditions  exist  the  cost  per  pound  cannot 
be  determined  on  the  basis  of  good  and  bad  castings  alone, 
but  must  be  determined  on  the  basis  of  the  weight  of  all 
castings  including  the  gates  and  sprues.  Then  the  scrap 
credit  would  be  made  up  of  bad  castings  and  gates  and 
sprues.  The  gangway  iron,  over-iron,  etc.,  would  have  to 
be  considered  as  a  whole,  as  it  would  be  quite  impracticable 
to  determine  this  by  classification  or  order  of  castings. 
These  points  are  of  vital  importance  in  the  determina- 
tion of  correct  costs  and  cannot  be  overlooked. 

90.  A  Common  Error.— Figuring  the  cost  per  pound  on 
the  basis  of  good  castings  produced  and  then  adding 
a  percentage  to  cover  the  loss  on  an  order,  or  by  classifica- 
tion, is  a  not  uncommon  practice.  To  illustrate  this 
practice,  the  cost  per  pound  of  good  castings,  S0.01821  given 
above,  will  be  used.  A  foundry  may  find  that  out  of  the 
weight  of  total  castings,  310,000  pounds,  30,000  pounds 
were  bad.  The  calculations  which  is  sometimes  used 
follows : 

Bad  castings 30,000 

Total  castings 310,000 

This  percentage  is  then  added  to  the  cost  per  pound  of 
good  castings  to  give  a  total  cost  per  pound,  $0.01997. 


=  9.08  per  cent 
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Obviously  this  method  is  not  correct.  If  costs  were  figured 
on  this  basis  the  controlling  account  in  the  General  Ledger 
would  never  be  right. 

In  the  first  place  the  above  percentage  is  incorrectly 
determined.  To  determine  the  cost  it  is  necessary  to  know 
the  ratio  of  bad  castings  to  good  castings. 


Bad  castings 30,000 

Good  castings 280,000 


=  10.71  per  cent 


This  means  that  in  order  to  get  280,000  pounds  of  good 
castings  it  has  been  necessary  to  make  10.71  per  cent  more 
than  this  amount,  or  30,000  pounds,  which  gives  the  310,000 
pounds  total. 

Taking  the  cost  per  pound  of  all  castings  as  $0.01732  and 
adding  the  10.71  per  cent  of  loss,  gives  the  cost  per  pound  of 
good  castings  as  $0.01917. 

91.  What  a  Wrong  Method  Will  Do.— The  difference  in 
these  applications  becomes  still  more  apparent  when 
applied  to  the  original  order  for  ten  castings  with  varying 
percentages  of  loss. 

Here  is  how  it  works  out  when  20  per  cent  loss  is  assumed : 


Pounds  good  castings 
Pounds  bad  castings. . 


Total  castings. 
Scrap  credit 


Good  castings 

Cost  per  pound  good 


1,000 
200  20  per  cent  bad  to  good 


1,200  at  $0.01732 
200  at  $0,009 


1,000 


0.018984 


$20,784 
1.80 

$18,984 


If  we  use  the  percentage  application  the  result  will  be: 

Cost  per  pound,  all  castings SO. 01732 

Plus  20  per  cent  loss $0. 00346 


Cost  per  pound  good $0. 02078 

The  difference  in  the  pound  cost  is $0. 001796 

If  the  production  amounts  to  10,000,000  pounds,  the 
difference  would  amount  to  10,000,000  X  $0.001796  = 
$17,960. 
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These  differences  become  more  pronounced  as  the  per- 
centage  of  loss  increases.  For  instance,  with  a  30  per  cent 
loss  on  this  same  order : 


Pounds  good  castings. 
Pounds  bad  castings. . 


Total  castings. 
Scrap  credit 


Good  castings 

Cost  per  {)oun(l  good. 


1,000 
300  30  per  cent  bad  to  good 

1,300  at  $0.01732 
300  at  $0,009 


1,000 


$0  019816 


$22,516 
2.70 

$19,816 


be: 


When  making  the  percentage  application,  the  result  will 


Cost  per  pound  all  castings. 
Plus  30  per  cent  loss 


Cost  per  pound  good. 


$0.01732 
$0.00519 

$0.02251 


Tf  Tu  '^/.^'^''^^^^  ''^  ^^^  P«und  cost  is  here  equal  to  $0.0027. 
\\  this  difference  in  the  cost  per  pound  be  applied  to  the 
production  of  10,000,000  pounds,  the  money  involved 
will  amount  to  10,000,000  X  $0.0027  =  $27  000 

fh^^'  ?'  l"'"'"  ^^  ^^'""^  Averages. -It  is'  thus  apparent 
that  when  this  percentage  basis  is  used,  the  result  will  be  to 
give  very  incorrect  prices;  to  say  nothing  of  the  inaccura- 
cies which  will  result  in  the  Goods  in  Process  Account  in  the 
ledger. 

Let  us  figure  the  melting  and  metal  cost  for  the  sample 
order  for  ten  castings  weighing  100  pounds  each. 

10  castings  at  100  pounds 1,000  pounds 

10  castings  made  good i^oOO  pounds 

2  castings  made  bad 200  pounds  (loss  20  per  cent) 

Total  castmgs i,200  pounds 

'^^^  cost  per  pound  from  the  analysis  is: 


Labor  cost. .  . 
Expense  cost. 


Total  melting  labor  and  expense. 
Metal  cost,  mix  at  30  per  ton 


$0.00113 
$0.00302 


$0.00415 
$0.01732 
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The  cost  should  next  be  shown  in  detail  as  follows: 


TfpmA 

Pounds 

Metal 

unit 

cost 

$ 

Metal 
cost 

$ 

• 
Labor 

Expense 

Total 

Unit 

Total 
$ 

Unit 

Total 
$ 

cost 

$ 

Metal  all  cast- 
ings  

Scrap  credit. . . 

1,200 
200 

0.01732 
0.009 

20.784 
1.80 
18.984 
0.018984 

0.00113 

1.356  0.00302 

3.624 

25.764 
1.80 

Totals 

Good  castings. 

1,000 
1,000 



1 . 356  

0.001356  

1 

3.624      23.964 

0.003624  0.023964 

I 

To  estimate  on  this  job,  anticipating  a  loss  of  20  per  cent, 
the  calculation  would  be  as  follows : 


Weight  of  good  castings.  .  . 
Estimated  loss,  20  per  cent. 
Total  castings 


1,000  pounds 

200  pounds 

1,200  pounds 


Metal  cost  at  $0. 01732 $20. 784 

Melting  cost  at  $0. 00415 4.98 

Total $25,764 

Scrap  credit  at  $0. 009 1 . 80 

Net  cost $23,964 

Cost  per  pound $0. 023964 

It  is  to  be  noted  that  this  cost  covers  only  the  metal  and 
includes  the  labor  and  expense  for  melting  it.  The  cost 
of  cores,  moulding,  cleaning,  etc.,  will  be  developed  as  the 
succeeding  departments  are  considered. 

93.  Estimating. — In  the  above  figures  the  iron  cost  has 
been  kept  separate  from  the  cost  of  melting.  When 
estimating  it  may  be  necessary  to  use  new  market  prices 
for  the  metal  so  that  instead  of  $30  per  ton  of  mix,  w^e  may 
need  to  use  $35  per  ton  of  mix.  This  would  then  require  an 
adjustment  in  the  metal  cost  to  meet  the  market  price  of 
pig  and  scrap. 

The  calculation  will  then  be  as  follows : 

Original  cost  per  ton  of  mix $30. 00 

New  cost  per  ton  of  mix 35 .  00 

Increase  cost  per  ton  of  mix $  5. 00 

Per  cent,  increase 16.7 


Original  metal  cost  per  pound $  0. 01732 

16.7  per  cent  adjustment 0. 00289 

New  pound  cost  for  estimate $  0. 02021 
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The  calculation  on  the  metal  sheet  of  the  expense  analysis 
would  be  as  follows: 

200  tons  of  mix  at  $35 $7,000 

Scrap  credit  (gates,  sprues,  etc.)  $21 735 

Cost  of  metal,  all  castings $6,265 

Weight  castings  produced 310,000  pounds 

Cost  per  pound,  all  castings $0.02021 

The  correctness  of  the  percentage  application  method  is 
proved  by  the  fact  that  the  cost  per  pound  checks  in  these 
two  calculations. 

With  a  decHning  metal  market  the  reverse  calculation 
would,  of  course,  be  necessary. 

Using  the  above  method  of  accounting  for  the  market 
fluctuations  in  the  price  of  metal  will  be  found  particularly 
valuable  when  costs  have  been  collected  on  ranges,  stoves, 
heaters  and  similar  standard  articles.  The  standard  cost 
may  remain  constant  when  provision  is  made  for  adjusting 
the  metal  cost,  providing  that  the  costs  in  the  other  depart- 
ments remain  constant. 


CHAPTER  X 

GETTING  THE   OVERHEAD   INTO    THE   PRODUCT 

Looking  at  it  in  one  w^ay,  the  Core  Room  might  be  con- 
sidered as  contributory  to  the  Moulding  Department,  but 
since  it  performs  work  which  can  be  directly  charged  to 
each  casting,  it  is  best  to  treat  it  as  a  productive  department. 

On  the  expense  analysis,  Form  37-9,  the  items  of  expense 
incurred  directly  by  the  Core  Room  and  the  shares  of 
expense  of  the  contributory  departments  are  gathered. 

94.  The  Core-making  Expense. — The  materials  used  in 
the  Core  Room,  such  as  sand,  core  oils,  compounds,  flour, 
molasses,  etc.,  are  the  direct  materials,  but  are  not  the  type 
of  direct  materials  w^hich  will  be  found  in  the  finished  cast- 
ing, and  so  cannot  be  treated  the  same  as  iron  which  is  the 
real  direct  material  in  the  product.  Usually,  the  purchase 
of  the  core  materials  is  in  such  quantities  that  the  charge 
may  be  made  direct  to  the  department  through  the  charge 
register,  the  charges  being  monthly  debits  to  the  Manu- 
facturing Expense  Account  and  show^n  on  the  expense 
analysis.  This  greatly  simplifies  the  accounting  and  avoids 
requisitioning  in  small  quantities  from  stock. 

A  three  or  four  months'  supply  of  sand  is  frequently 
purchased  at  one  time,  so  the  charge  is  made  to  the  Sand 
Inventory  Account  and  the  amounts  used  during  each 
month  reported,  so  that  the  actual  consumption  can  be 
charged  to  the  Manufacturing  Expense  Account  and 
credited  to  the  Inventory  Account. 

With  these  supplies  included  in  the  expense  of  the  depart- 
ment, the  monthly  total  is  found  to  be  $1,123.17.  Adding 
the  direct  core-making  labor  gives  a  labor  and  expense  total 
of  $1,823.17.  This,  divided  by  the  total  weight  of  castings 
produced,  gives  a  base  cost  per  pound,  in  the  same  w^ay  as 
was  used  in  determining  iron  costs.     This  method  is  reason- 
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ably  accurate  in  foundries  nuikinjr  a  fairly  uniform  type  of 
castings  or  whose  castings  can  be  divided  into  a  few  classes. 
It  is  especially  good  where  one  class  of  castings  is  made, 
though  instances  may  arise  where  an  entirely  different 
unit  may  be  necessary.  In  foundries  doing  a  general  job- 
bing business,  care  must  be  used  in  determining  the  core 
cost  for  the  job.  This  re(iuires  more  detailed  accounting 
and  with  this  method  we  are  forced  to  consider  that  most 
jobbing  foundries  make  a  supply  of  stock,  round  and  square, 
cores  of  various  sizes,  which  offers  an  additional  problem 
in  cost  determination. 

95.  Alternative  Methods.— In  order  to  illustrate  the 
workings  of  the  analysis,  two  ways  of  arriving  at  a  unit  cost 
are  shown: 

(a)  Percentage  of  total  core-making  expense  to  direct 
core-making  labor. 

(6)  Base  core  cost  per  pound  of  total  castings  produced. 
The  first  method  may  well  be  used  in  a  foundry  having  a 
marked  variance  in  the  class  of  castings  and  consequently 
little  similarity  in  the  kind  of  cores.  It  requires  reporting 
the  time  of  the  core-maker  or  the  piece  price  for  each  core 
made,  in  order  to  determine  the  direct  core-making  labor. 

Here  is  how  the  first  method  works  on  a  given  core,  which 
costs  for  direct  labor,  $0.27.  To  this  must  be  added  a  share 
of  the  core-room  expense  covering  the  miscellaneous  labor, 
sand,  supplies,  fixed  charges  and  contributory  charges. 
This,  as  show^n  on  the  analysis,  is  IGl  per  cent  of  the  labor, 
or  $0,435,  making  a  total  cost  for  labor  and  expense  of 
$0,705,  which  is  the  total  manufacturing  cost  of  the  core. 

96.  When  the  Castings  are  Uniform. — For  an  example 
of  the  second  method,  let  us  assume  a  foundry  making  a 
uniform  class  of  castings,  or  a  jobbing  line  which  can  be 
readily  classified. 

If  the  foundry  makes,  say,  radiation  only  or  automobile 
cylinders  only,  the  core  cost  may  be  on  the  basis  of  good 
castings  produced.  If  a  variety  of  castings  which  can  be 
grouped  in  classes,  the  core  cost  per  ])()und  of  all  castings 
produced  (good  and  bad)  is  determined,  together  with  the 
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loss  by  classification,  and  so  arrive  at  the  core  cost  per 
pound  of  good  castings  by  classifications. 

Let  us  assume  that  the  cost  of  cores  is  to  be  determined 
by  using  the  base  cost  method  as  shown  on  the  analysis. 
This  base  cost  per  pound  amounts  to  $0.0059  of  which  $0.0023 
is  labor  and  $0.0036  for  expense. 

The  loss  calculation  on  the  sample  order  for  ten  100- 
pound  castings,  is: 

Making  cost,  on  1,200  pounds  of  castings: 

Labor  at  $0.0023 $2. 76 

Expense  at  $0. 0036. 4. 32 

Total  cost $7. 08  for  1,000  pounds  good  castings 

The  estimate  would  be  made  like  this: 

1,000  pounds  castings  ordered 

20  per  cent  estimated  loss 

1,200  pounds  castings  to  make,  to  get  1,000  pounds  good 

Core  labor  and  expense  per  pound,  $0.0059 

1,200  pounds  X  $0.0059  =  $7.08 

With  the  cost  from  the  Melting  and  Core  Departments 
determined,  w^e  may  summarize  the  collected  manufactur- 
ing costs: 


Labor 

Expense 

Material 

Total 

Melting 

$1.36 
2.76 

$3 .  62 
4.32 

$18.98 

$23  96 

Cores 

7  08 

Total 

$4.12 

$7.94 

$18.98 

$31  04 

Remember  that  the  cost  of  castings  is  not  the  only  thing 
provided  for  in  the  expense  analysis.  The  monthly  fluctua- 
tion of  unit  costs  and  percentages  should  be  constantly 
watched  if  greater  economies  and  full  returns  are  to  be 
realized  from  the  use  of  such  an  analysis. 

97.  The  Moulding  Department. — The  items  making  up 
the  expense  of  the  Moulding  Department  are  hsted  in  the 
same  order  as  those  of  the  other  departments  and  the  Hst 
of  expense  items  varies  only  in  the  kinds  of  supphes  used. 
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Moulding  sand  is  one  of  the  most  important  items  listed. 
It  is  not  difficult  to  account  for  the  sand  actually  used,  but 
the  way  to  proportion  its  cost  to  each  kind  of  casting  is  not 
so  apparent. 

It  may  seem  logical  to  distribute  the  cost  of  sand  on  the 
basis  of  the  amount  of  metal  poured,  since  more  sand  is 
destroyed  through  contact  with  molten  metal  than  from  any 
other  cause. 

The  other  items  of  expense,  however,  cannot  be  distrib- 
uted on  this  basis,  so  an  extra  calculation  would  be  neces- 
sary. It  is  seldom  necessary  to  use  more  than  one  basis  of 
expense  distribution  in  this  or  other  departments.  If 
different  methods  of  expense  distribution  seem  necessary, 
the  department  should  be  carefully  divided  into  two  or 
more  smaller  departments,  so  that  a  more  accurate  basis 
may  be  determined. 

98  The  Sand  Cost.— Here  we  prefer  to  distribute  the 
sand  cost  with  the  other  items  of  moulding  expense.  If 
the  direct  labor  is  the  basis,  it  is  assumed  that  the  amount 
of  sand  used  is  in  approximate  proportion  to  the  labor 
necessary  to  ram  up  the  flasks.  Granted  that  a  small 
complicated  pattern  with  backdrafts  and  undercuts  will 
require  more  direct  labor  for  a  small  amount  of  sand  than 
would  a  large,  simple  pattern,  requiring  a  greater  amount  of 
sand.  But  experience  shows  that  the  error  involved  by 
such  variations  is  too  small  to  worry  about,  when  the  big 
saving  in  clerical  effort  is  considered. 

No  matter  which  method  is  used,  there  will  always  be 
some  slight  inaccuracy.  We  want  simplicity  as  well  as 
accuracy  and  that  method  which  will  give  the  best  degree 
of  practical  accuracy  with  the  least  compHcation  and  red 
tape  is  the  one  which  experience  has  proved  most  satis- 
factory. The  method  adopted  must  be  the  result  of  a 
careful  engineering  study  by  one  thoroughly  experienced 
in  manufacturing  problems  as  well  as  cost  accounting 
procedure. 

About  the  simplest  methods  which  give  a  proper  refine- 
ment in  moulding  costs,  are  those  in  which  the  expense  is 
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distributed  on  the  basis  of  the  direct  labor  dollar,  direct 
labor  hour,  machine  hour  or  the  units  produced. 

In  the  method  we  have  chosen  for  this  typical  foundry, 
the  sand  is  included  in  the  total  expense,  which  is  distrib- 
uted on  the  basis  of  the  direct  moulding  labor,  that  is,  as  a 
percentage  of  expense  to  the  direct  labor. 

99.  The  Moulding  Labor. — In  a  jobbing  foundry,  the 
amount  of  moulding  labor  must  be  reported  for  each  job 
and  a  share  of  the  department  expense  added  to  give  the 
labor  and  expense  cost.  If  the  castings  can  be  classified 
into  a  few  groups  the  method  is  greatly  simplified,  because 
a  pound  cost  can  be  determined  for  each  classification. 
This  application  is  quite  correct  and  can  invariably  be 
applied  where  the  moulding  is  on  a  standard  product,  but 
with  the  general  run  of  jobbing  work  few  foundries  will  lend 
themselves  readily  to  classification  of  castings  and  the  method 
which  will  fit  the  local  conditions  best  must  be  appHed. 

In  a  foundry  where  the  helpers  are  employed  continually 
with  the  same  moulders,  their  labor  is  unquestionably 
direct,  but  if  moulders'  helpers  serve  several  moulders, 
wheel  in  sand,  etc.,  their  labor  is  non-productive  and  there- 
fore a  part  of  the  expense  of  the  department.  This  simpli- 
fies the  collection  of  labor  costs  and  still  keeps  within  the 
range  of  practical  accuracy.  Charging  this  labor  to 
expense  should  not  be  done  offhand  as  it  may  lead  to  an 
unbalanced  distribution  of  the  expense.  It  is  far  better 
to  re-classify  the  labor  into  definitely  assigned  tasks  where 
possible. 

100.  Where  Moulding  Machines  Are  Used. — If  a  foundry 
is  so  equipped  that  there  are  several  classes  of  moulding, 
it  may  be  desirable  to  divide  the  Moulding  Department  into 
two,  three  or  four  sub-departments.  If  a  large  part  of  the 
product  is  made  on  moulding  machines  which  are  served 
constantly  by  an  overhead  crane,  this  portion  of  the 
moulding  floor  must  be  set  up  as  a  sub-department  with  the 
moulding  cost  spread  on  the  machine  hour  basis.  Bench 
work,  combined  possibly  with  light  floor  work,  should 
constitute  another  sub-department  and  so  on. 
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The  department  layout  will,  of  course,  depend  upon  the 
conditions  in  the  individual  plant  and  must  be  determined 
by  one  who  understands  how  the  manufacturing  conditions 
affex^t  cost  methods.  If  such  a  departmental  division 
IS  based  on  mere  generalities  and  assumptions  by  an 
unskilled  person,  the  resulting  costs  will  more  than  likelv 
be  valueless.  *^ 

^  The  moulding  floor  of  the  typical  foundry  we  are  describ- 
ing has  been  set  up  as  a  single  department  in  the  expense 
analysis. 

101.  A  Calculation.— Using  the  expense  ratio  of  84  6 
per  cent  shown  on  the  expense  analysis,  the  moulding 
cost  of  the  ten  100-pound  castings  on  the  order  we  are  fol- 
lowing is: 

Moulding  labor  cost  per  casting,  say n  qq 

Expense  to  labor,  84.6  per  cent 0  846 

Labor  and  e.xpcnse  cost  per  casting JFsiQ 

Castings  made  good -^ 

Castings  made  bad 

Total  castings  made T^ 

Total  moulding  cost,  all  castings  12  X  $1.84(3  =  S22  15 
or : 

10  castings  good,  at  ^1.846 =  $18  46 

20  per  cent  loss ^'^ 

=      o . by 

lotal  moulding  cost =  $22  15 

Analyzing  this  cost: 


Cost  each  casting. 
12  castings  made. 


$  1.00 
$12.00 


$  0.846 
$10.15 


$  1.846 
$22.15 


as    in    the   previous 


To   estimate    we    would   proceed 
departments : 

12  castings  at  $1  each <gi2  00 

li^xpense  at  84.6  per  cent jq  jc 

Total  labor  and  expense $22T5~ 

Estimated  moulding  cost  for  10  good  castings.  . .  . .  .  .  $22. 15 
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Summarizing  all  collected  departmental  costs  so  far,  we 
have: 


Labor     '  Expense  i  Material       Total 


Melting. . 
Cores. . . . 
Moulding 

Total. . 


$  1.36 

2.76 

12.00 

$  3.62 

4.32 

10.15 

$18.96 

$16.12 

$18.09 

$18.96 

$23.96 

7.08 

22.15 

$53.19 


This  amount,  $53.19,  is  the  manufacturing  cost  at  this 
point  in  the  process. 

102.  The  Cleaning  Department. — The  items  of  expense 
on  the  expense  analysis  of  the  Cleaning  Department, 
Form  37-11,  differs  only  in  detail  from  those  of  the  other 
productive  departments. 

In  a  large  plant,  the  cleaning  equipment  may  be  so 
extensive  and  varied  that  it  may  be  necessary  to  classify  it 
and  divide  the  department  into  sub-departments.  The 
equipment  may  consist  of  a  battery  of  rumblers  or  tumbling 
barrels,  a  battery  of  sand-blast  units,  a  group  of  grinders 
and  chippers,  etc.  The  class  of  castings  made  will  also 
affect  the  need  for  further  sub-division  of  the  Cleaning 
Department.  If  the  castings  are  fairly  uniform,  sub- 
dividing the  department  may  be  unnecessary;  but  with  a 
wide  variety,  several  sub-divisions  may  be  required.  This 
is  evident  when  we  consider  the  cleaning  of  a  1,000-pound 
casting  with  pneumatic  chipper  and  sand-blasting,  possibly 
scratch-brushing,  requiring  an  hour's  time  as  compared 
with  a  300-pound  casting  of  a  higher  finish,  with  ornamental 
details,  needing  more  careful  handling,  which  also  requires 
an  hour's  time  to  clean.  If  the  rate  per  hour  be  60  cents, 
the  1,000-pound  casting  would  show  a  labor  cost  of  $0.06 
per  100  pounds,  and  the  300-pound  casting  would  cost  $0.20 
per  100  pounds. 

The  cleaning  cost  of  a  uniform  product  such  as  radiation 
or  straight  stove  plate  is  comparatively  simple,  merely 
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arriving  at  a  total  cleaning  shop  cost  per  unit  or  per  pound 
tLTff     "f'f'"'^'  '""'"'■''■•  *°  ''''''''^''  '"-^^kage  loss  with 

eo:ttnra"ifi;sr^  ^^"^"^■^'  ^-^  -^^-  -  ^  ^'-'- 

is  fitf""  '^'  ^."^-^  Concem.-In  the  large  foundry  there 
IS  a  better  opportunity  for  classifying  the  labor  so  that  it  is 
grouped  mto  definitely  assigned  units,  but  in  smaH  and 
even  rned.um  sized  foundries,  it  is  not  uncommon  to  find 
part  of  the  cleanmg  shop  labor  used  in  the  foundry  to  help 
pour  off.     When  this  is  done,   care  should  be  faken     o 

TentTtcr  '""n"^  ^"  '''''  '""^  P^'"^-  '^^^^^  -^^  be 
cTarLd  M  f\  '™",f  Department  payroll  and  the  amount 
n  enf  TK  •""'''"''"'°"'  '=»bor  in  the  Moulding  Depart- 
ment. This  IS  not  necessary  when  conditions  permit 
orgamzmg  the  labor  into  moulding,  pouring,  shake  out  and 
cleanmg  groups.  It  is  the  use  to  which  labor  is  put  which 
determmes  how  and  where  the  charge  shall  be  maSe. 

1  he  typical  foundry  which  we  are  describing  in  this  book 
js  one  making  a  fairly  uniform  type  of  casting,  therefore 
the  cleaning  is  a  single  department. 

The  cost  appUcation  is  therefore  as  follows: 

Total  cleaning  expense t    m  •  oo 

Total  cleaning  labor '■'■'■'■'■'.'.'.'.'.'.'.'.'.'..'.        70^00 

Total  labor  and  expense jj  gj^ 

Pounds  good  castings  cleaned oca  rw, 

Labor  cost  per  pound ,  '^^;^ 

Expense  cost  per  pound '.'.'.'.'.'.'.'.'..'.        0  0033 

Total  labor  and  expense  cost  per  pound $  q  0058 

aretlEni;  t^  "^'  '"^  '''  "'"  °^  ''  *^^^*'"^^  ''''-'^  ^ 


Labor 


Expense 


Total 


Cleaning; 

Cost  per  pound  good  castings. 

1,000  pounds  good  castings 


$0.0025 
2.50 


$0.0033        $0.0058 
3.30        I     5.80 
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To  estimate  we  would  proceed  according  to  the  same 
method  described  for  the  other  departments. 

Summarizing,  so  far,  the  costs  on  this  order  for  10  cast- 
ings, gives: 


Labor 

Expense 

Material 

Total 

Meltinc            

$  1.36 

2.76 

12.00 

2.50 

$  3.62 

4.32 

10.15 

3.30 

$18.98 





$23 . 96 

Cores          

7.08 

Mouldinc     

22.15 

Cleanine       

5.80 

Total         

$18.62 

$21.39 

$18.98 

$58.99 

In  presenting  these  unit  cleaning  costs  it  is  assumed 
that  the  two  defective  castings  on  the  order  were  found 
bad  on  the  moulding  floor  and  no  cleaning  on  them  was 
done.  However,  if  castings  are  not  discovered  to  be 
defective  until  after  they  are  cleaned,  the  cleaning  cost  on 
the  defective  castings  will  be  absorbed  in  the  pound  cost 
of  good  castings  cleaned  and  delivered. 

104.  Cleaning  in  a  Malleable  Foundry.— In  the  expense 
analysis,  Form  37-11,  only  one  Cleaning  Department  is 
shown.  This  serves  to  illustrate  the  method.  In  a 
malleable  foundry,  however,  there  w^ould  necessarily  be 
two  cleaning  departments^  namely.  Hard  Iron  Cleaning 
and  Soft  Iron  Cleaning. 

^he  procedure  in  setting  up  these  departments  in  the 
analysis  would  be  the  same  as  the  one  already  considered 
for  a  Grey  Iron  Foundry. 

It  is  necessary  to  remember,  however,  that  in  the  malle- 
able foundry  some  castings  will  go  through  both  cleaning 
processes,  others  may  not  be  tumbled  at  all,  but  the  clean- 
ing confined  to  Sand-blasting  Hard  Castings  and  Sand- 
blasting Soft  Castings.  The  cost  per  unit  cleaned  may  show 
considerable  variation  and  again  tests  may  show  a  reason- 
able uniformity  in  unit  costs.  Again,  some  castings  go 
through  the  Hard  Iron  Cleaning  but  are  not  tumbled  after 

10 


110 


cuar  coNriiOL  for  foixiwies 


^ling.     Obviously,   the  cleaning  in  the  last  instance 
will  cost  approximately  half  as  much  as  in  the  first  case 

Correct  reporting  of  product  is  very  necessary  under 
such  conditions  if  the  costs  are  to  be  correct.  A  general 
pound  cost  for  cleaning  in  these  instances  would  not  be  at 
all  correct. 

The  importance  of  studying  conditions,  product  and 
processes  is  plainly  apparent  in  the  Cleaning  Department. 
It  IS  the  most  important  thing  i„  devising  a  cost  system  to 
make  the  cost  hnding  methods  reflect  the  manufacturing 
methods.  Correct  reporting  is  an  essential,  yet  it  need  not 
be  laborious  nor  expensive. 

While  in  the  typical  Cirey  Iron  Foundry  which  we  are 
describing  there  would  not,  of  course,  be  an  annealing 
department,  we  shall  describe  the  procedure  in  such  a 
department  for  the  benefit  of  those  needing  it,  as  it  brings 
up  some  new  and  difficult  problems. 

106.  The  Annealing  Depar.ment.-Getting  the  total  of 
the  Annealing  Department  expenses  as  shown  on  Form 
J/-1J  presents  no  new  problems  nor  methods. 

To  find  a  basis  for  spreading  the  cost  of  annealing  to  the 
castings   however,  presents  a  problem  very  different  from 
hose  which  have  been  previously  considered.     Usually 
the  cost  of  annealing  is  incorrectly  determined 

We  must  again  consider  the  class  of  castings  produced. 
A  foundry  may  turn  out  a  uniform  class  of  castings  or  it 

Zsi.rf "''  \  "j^'  '■"'"*^-     ^"  '''^''  '^'''  if  it  be  found 
possible  to  pack  the  castings  in  the  annealing  pots  so  that  a 

uniform  packing  weight  of  say,  800  pounds  can  be  regularly 

maintained    there  is  little  ..uostion  as  to  the  reliai,i;ity  of 

the  straight  "cost  per  poun.l  to  anneal"  basis;  but  if 

because  of  variation  in  the  class  of  castings  annealed,  it  is 

impossible  to  maintain  a  uniform  packing  weight  and  the 

weight  packed  varies  say,  from  500  to  800  pounds  per  pot 

thejost  per  pound  basis  will  not  give  correct  annealing 

Let  us  show,  first  the  fallacy  of  the  cost  per  pound  basis 
Assume  that  10  castings  of  one  kind  weighing  30  pounds 
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each  can  be  packed  for  annealing  in  each  pot.  Orders  in- 
dicate the  need  of  300,000  pounds  of  annealed  castings; 
but  the  annealing  equipment  will  permit  of  a  production 
in  excess  of  300,000  pounds. 

The  expense  analysis  shows  that  the  labor  and  expense 
for  the  month  amounts  to  $1,302.38  which  for  300,000 
pounds  annealed,  gives  a  cost  per  pound  of  $0.00434. 

106.  Unitizing   the   Annealing   Costs.— Now   assume   a 

second  lot  of  castings  weighing  30  pounds  each,  but  of  a 

shape  and  construction  w^hich  will  permit  only  five  castings 

to  be  packed  in  one  pot.     That  means  that  the  same 

amount  of  space  in  the  annealing  ovens  will  accommodate 

but  150,000  pounds  of  castings  with  practically  the  same 

labor  and  expense.     These  castings  may  be  more  difficult 

to  pack  and  require  the  same  amount  of  time  as  the  first  lot. 

1  302  38 
The  cost  in  this  case  will  be   ^^^  ^^^  =   $0.00868  per 

pound  to  anneal. 

Let  us  now  assume  that  we  have  filled  the  same  annealing 
space  with  half  of  each  lot  of  castings.  In  this  case  w^e  can 
anneal : 

First  lot  of  castings 150,000  pounds 

Second  lot  of  castings 75,000  pounds 

Total 225,000  pounds 

1  302  38 

The  cost  will  now  be  225  000  ^  ^^-^^^^  P^^  pound  to 

anneal. 

This  last  cost  figure  is  an  average  pound  cost  for  the  two 
lots  of  castings,  but  is  not  correct  for  either  lot.  It  would 
make  one  lot  of  castings  carry  too  large  a  proportion  of  the 
cost  and  the  other  too  little.  If  that  figure  w  ere  used 
in  estimating  and  a  large  amount  of  the  production  were  on 
the  second  lot,  the  paper  profits  on  the  order  would  be 
non-existent. 

To  solve  this  problem  it  is  necessary  to  unitize  the 
castings  on  the  basis  of  the  space  they  take  up,  because  it  is 
purely  a  question  a  space  occupied  by  the  castings  which  has 
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caused  the  error.  The  solution  hes  in  giving  a  unit  value 
to  each  casting  and  applying  the  overhead  at  so  much  per 
unit. 

The  first  lot  can  be  packed  10  castings  at  30  pounds  each 
in  a  pot.  We  may  therefore  establish  a  ''space  pound  unit'' 
which  makes  each  one  of  these  castings  represent  30  units. 

In  the  second  instance,  only  five  castings  at  30  pounds 
each  occupy  the  same  space.  Therefore,  the  unit  for  this 
lot  of  castings  will  be  double  or  60  units  per  casting 

Of  the  first  lot  10  X  30  =  300  units  can  be  packed  for 
anneahng  in  one  pot. 

In  the  second  instance  can  be  packed  5  X  60  =  300  units. 

107.  A  Sample  Computation.— This  means  that  300 
units  of  either  or  both  castings  can  be  packed  in  one  box. 
The  cost  is  figured  hke  this: 

First  Lot: 

Units  per  casting 3q 

Units  per  pot 3(X) 

Number  pots  placed 500 

Total  units 150,000 

Second  Lot: 

Units  per  casting qq 

Units  per  pot 300 

Number  pots  placed 500 

Total  units 150,000 

Total  units  placed 300  qqq 

Unit  Cost  Calculation: 

Total  annealing  labor  and  expense jj  3Q2  30 

Total  units  annealed qqq  qqq 

Annealing  cost  per  unit «q  00434 

Figuring  the  annealing  cost  for  castings  from  the 

First  Lot: 

Castings,  units  each 30 

Cost  per  unit $0.00434 

Cost  to  anneal  each  casting |;o  1302 

Weight  each  casting .■..:..::.::  SOpounds 

Cost  per  pound  to  anneal $0.00434 

Second  Lot: 

Castings,  units  each qq 

Cost  per  unit $0.00434 

Cost  to  anneal  each  casting ,fo  2604 

Weight  each  casting .' ." .' .' .  3Q  ^^^^^^^^^j^ 

Cost  per  pound  to  anneal $0.00868 
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108.  Need  of  Correct  Units.— If  the  standard  unit  value 
of  each  casting  is  correctly  determined  the  castings  may  be 
packed  in  any  way,  and  the  correct  cost  of  each  easily 
figured.  The  method  will  cover  any  foundry  or  any  class 
of  castings,  without  the  necessity  of  classifying  the  castings. 
The  cost  should  be  determined  on  the  basis  of  total  units 
annealed,  reporting  with  every  heat  the  number  of  units 
good  and  the  number  of  units  bad,  to  arrive  at  a  percentage 

of  loss. 
Let  us  now  develop  the  annealing  cost  of  the  order  of  10 

castings  of  100  pounds  each. 

The  unit  for  each  casting  is  taken  as  100  on  the  assump- 
tion that  the  space  occupied  in  the  anneahng  pot  by  this 
100-pound  casting  is  in  the  same  ratio  as  that  of  the  30- 
pound  casting,  i.e.,  if  a  pot  will  hold  300  units,  it  will  hold 
but  3  of  these  castings  as  against  10  of  the  30-pound  castings. 

The  development  of  the  annealing  costs  is  as  follows: 

Total  annealing  expense $    702.38 

Total  anneahng  labor 600.00 

Total  labor  and  expense $1,302 .38 

Total  units  annealed 300,000 

Expense  cost  per  unit ^0  •  00234 

Labor  cost  per  unit $0,002 

Total  cost  per  unit $0.00434 

The  order  cost: 

Units  per  casting ^"0 

Annealing  cost  per  unit ^0  •  00434 

Cost  to  anneal  each  casting $0,434 

W^eight  each  casting,  pounds 100 

Cost  per  pound  to  anneal $0 .  00434 

Annealing  10  castings  at  $0.434 $4.34 

The  analysis  of  this  cost  to  the  order  will  be. 

Labor  Expense  Total 

Annealing  cost  per  unit S0.002        $0.00234        $0.00434 

1,000  units  on  the  order 2.00  2.34  4.34 

Had  this  casting  been  of  such  a  shape  and  construction 
that  only  two  could  be  placed  in  a  pot  and  with  no  room  for 
any  small  pieces  to  bring  the  weight  up  to  300  pounds,  the 
cost  per  pound  would  increase  because  the  unit  for  this 
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casting  would  be  150  instead  of  100,  producing  a  cost  of 
^0.651  instead  of  $0,434. 

Summarizing  all  of  the  costs  on  this  order  so  far  : 


Labor      \    Expense       Material 


Melting.  . 

Cores 

Moulding. 
Cleaning. . 
Annealing. 


1.36 

$  3.62 

2.76 

4.32 

12.00 

10.15 

2.50 

3.30 

2.00 

2.34 

$18.98 


Total I     $20.62 


$23.73 


$18.98 


Total 


$23.96 

7.08 

22.15 

5.80 

4.34 

$63.33 


109.  Ihe  Machine  Shop  Costs.—The  last  of  the  produc- 
tive departments  is  the  machine  shop  whose  expense 
analysis,    Form    37-13   is    developed    in    the   usual   way. 

It  IS  not  the  purpose  in  this  discussion  to  dwell  upon  the 
subject  of  machine  shop  costs  in  detail  because  cost  finding 
in  the  machine  shop  is  a  subject  as  large  in  its  details  and 
application  as  that  of  cost  finding  in  the  foundry.  This 
department  is  included,  however,  because  so  many  foundries 
operate  a  machine  shop. 

The  productive  labor  dollar  has  been  selected  in  this  case 
as  the  basis  of  expense  distribution.  It  is  to  be  remembered 
however,  that  this  method  will  not  always  hold  good 
because  varying  conditions  and  types  of  equipment  will 
make  necessary  the  use  of  other  methods.  For  instance 
the  '^man  hours,"  ^'machine  hours"  or  ^^inits"  may  be  the 
required  basis  for  determining  costs.  A  machine  ^hop  of 
any  size  will  itself  be  divided  into  a  dozen  or  so  departments. 

The  expense  analysis  sheet  shows  the  following  items: 

Total  machine  shop  expense $1  401  88 

Total  direct  labor ......■.".■.■     im)\ 00 

1  er  cent  expense  to  labor ^q 

110.  The  Cost  of  Machine  Work. -To  arrive  at  the  cost 
of  machine  work  on  a  job,  time  cards  similar  to  Form  48 
should  be  used  for  each  operation  or  each  piece.  All  other 
labor  in  this  department  should  be  accounted  for  in  the 
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same  way.  Such  labor  is  classed  non-productive  or  indirect 
and  it  is  accounted  for  precisely  as  described  in  the  chapter 
on  labor.     The  same  time  card,  Form  26  should  be  used. 

The  productive  time  card.  Form  48,  show^s  that  the 
machine  work  for  each  casting  on  the  original  order  for 
10  castings  amounts  to  $1. 

The  cost  calculation  for  these  castings  will  be  as  follows : 

10  castings  machined  and  assembled: 

Labor,  $1  each $10 .  00 

Expense,  70  per  cent 7 .  00 

Total  labor  and  expense $17. 00 

Assembly  material  (bolts  and  screws) 0. 60 

Total  machine  cost $17.60 

111.  The  Total  Cost  of  an  Order. — The  summary  of  all 
previously  collected  departmental  costs  may  now  be  made 
so  that  we  may  determine  the  total  manufacturing  cost  of 
the  castings  on  the  original  order. 


Labor         Expense 


Material 


Total 


Melting 

Cores 

Moulding 

Cleaning 

Annealing 

Machining 

Total  castings 
Patterns 

Total  cost.  . 


$  1 

36  ' 

2 

76 

12 

00 

2 

50 

2 

00 

10 

00 

$  30 

62 

100 

00  . 

$130.62 

3.62 
4.32 
10.15 
3.30 
2.34 
7.00 


$18.98 


0.60 


$  23.96 

7.06 

22.15 

5.80 

4.34 

17.60 


$  30.73 
98.82 

$129.55 


$19.58 
40.00 


$59.58 


$  80.93 
238.82 


$319.75 


The  above  tabulation  shows  the  total  cost  of  the  castings 
to  be  $80.93.  In  the  Pattern  Department,  Form  37-4  of 
the  analysis,  it  was  shown  that  patterns  w^ere  made  on 
direct  orders,  which  were  to  be  charged  to  the  customer. 
This  pattern  cost,  $238.82,  was  therefore  credited  to 
Manufacturing   Expense   and   debited   to   the   Goods   in 
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Process  Account.  Assuming  now  that  this  pattern  charge 
IS  to  apply  on  the  order  for  ten  castings,  this  cost  is  collected 
with  the  cost  of  the  castings  as  shown  in  the  above  table. 
This  gives  a  total  cost  on  the  order  amounting  to  $319.75. 
There  is  yet  the  application  of  shipping  and  selhng 
expense,  which  will  be  discussed  in  a  succeeding  chapter. 
When  this  is  applied  it  will  give  the  final  cost  of  the  product. 


CHAPTER  XI 
FIGURING  THE  SELLING  PRICE 

As  each  productive  department  has  been  discussed  we 
have  shown  how  the  proper  share  of  that  department's 
expense  has  been  added  to  the  cost  of  the  order  for  10 
castings  which  we  have  been  following. 

These  figures  are,  in  actual  operation,  gathered  on  the 
cost  collection  sheet,  Form  49.     The  form  for  this  purpose 


FOHM   50. 


will  have  to  be  designed  to  fit  the  individual  foundry. 
This  one  will  do  for  a  foundry  turning  out  miscellaneous 

castings. 

Form  49  shows  the  manufacturing  cost  of  the  10  castings 
to  be  $80.93.  To  this  is  added  the  pattern  cost  to  give  the 
total  manufacturing  cost.  If  the  pattern  cost  is  to  be 
figured  as  so  much  per  pound  of  the  castings,  it  would  be 
shown  in  the  second  column  and  then  applied  to  the  manu- 
facturing cost  in  the  'Hotal"  column.  This  feature  is 
important  when  a  large  number  of  castings  is  to  be  made 
and  part  shipments  are  necessary. 

112.  Comparative  Costs. — When  repeat  orders  are  re- 
ceived comparisons  between"  former  and  present  costs  can 
be  made'on  Form  50.  The'  headings  are  self-explanatory, 
provision  having  been'made  for  the  quotation  on  patterns 
and  castings  separately,  together  with  space  for  the  follow 
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up  cost.  There  are  also  the  items  of  manufacturing  cost 
final  cost,  sellmg  price  and  profit  on  the  order  It  is 
important  to  know  the  profit  or  loss  on  orders  or  classifica- 
tions of  castmgs.  Such  comparative  cost  records  are  of 
exceptional  value  to  any  foundry  conducting  a  general 
jobbing  business.  ^       S*-"erai 

Different  forms  of  final  cost  records  for  foundries  making 
standard  Imes  of  products  will  be  shown  in  another  chapter 


Form  51. 

Before  setting  a  selling  price  it  is  necessary  to  add  to  the 
manufacturing  cost  now  collected  the  expense  of  packing 
shipping,  and  selling. 

113.  Packing  and  Shipping  Expense.— Form  37-14  is 
the  expense  analysis  for  the  Packing  and  Shipping  Depart- 
ment the  entire  expense  of  which  is  in  this  instance  charged 
to  Selhng  Expense.  The  resulting  journal  entries  and 
ledger  accounts  as  affected  are  shown  on  Forms  51  and  52 

Whether  this  method  is  to  be  followed  depends  entirely 
upon  the  nature  of  the  business  and  its  product  In  a 
plant  making  a  standard  product  which  can  be  packed  or 
crated  before  going  in  to  finished  stores,  the  Packing  and 
Crating  Expense  should  be  considered  a  part  of  the  manu- 
facturing cost,  a  separate  department  for  Packing  set  up 
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and  the  labor  considered  as  productive.  Shipping  would 
then  be  a  department  by  itself  and  its  total  expense  charged 
to  Selling  Expense  in  the  ledger  and  applied  to  the  cost  on 
the  pound  basis,  other  Selling  Expenses  being  applied  as 
here  on  the  cost  dollar  basis. 


n^/VC//'^C71/P/KfG     £XP£NSe 


PR 


CR. 


sorrr 


CELLING    £.XP£N^£. 


DR. 


/7/^  £X^: 


^or^ 


CR. 


Form  52. 

The  resulting  journal  entries  and  ledger  accounts  as 
affected  are  shown  in  Forms  51  and  52. 

Next,  we  must  add  to  the  cost,  the  selling  expense  which 
is  gathered  on  Form  37-15. 

114.  The  Selling  Expense. — It  is  sometimes  difficult  to 
determine  whether  a  certain  item  of  expense  is  rightfully 
chargeable  to  manufacturing  or  selling.  If  a  finished  stock 
room  exists,  it  is  the  point  at  which  the  manufacturing 
expense  should  end.  If  there  is  no  finished  stock  room, 
the  rule  is  that  the  manufacturing  expense  stops  where 
shipment  begins. 

The  items  making  up  the  selUng  expense  in  the  expense 
analysis  will  differ  for  each  business.  The  usual  divisions 
are  approximately  as  shown.     There  is  no  question  about 
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mentor  off  "1"^  '^'  '^'""^  ^''^^""^■^«'  '^''^'  -"^  -les- 
men  nor  of  traveling  expense  for  the  salesmen 

Adverting  for  the  direct  pro.notion  of  sales  is  likewise 
a  direct  charge  as  the  expense  is  measurable.     Catalogs  Ind 

mcurred,  or  by  proratmg  over  a  period  of  two  or  three 

It'wou/dVT'^  *^  ''^*/''*  '^"«  '^  b-^ht  at  one  time 
It  would  be  obviously  unfair  to  charge  into  the  expense  for 
one  month  an  expenditure  which  will  benefit  sdl  ng    o 
years  to  come.  ^ 

and'Their  "^^l  ^"  T'^'''"^  ^'  ^  f°™  «f  advertising 
thol.I     h     '    ^  ^'^'^    *''   '""'"^   ^''P^"^^-     Sometimes 
bv  ^.'n,  ff?  "•"°""*^"^-y  be  absorbed  proportionate!; 

govern  the  disposition  of  many  such  items  of  expense 

semnTTr"'  '"  '"'''  r  '"  ^'^^''*  ^"  ^"^^»ti^'«'  to  boost 
selling,   and  consequently  are  chargeable  to  selUng.     If 

they  are  paid  on  general  sales  the  amount  may  be  applied 

a'ideTonlv  '""^  .f^''  '^"'"«  ^^P^^'  buUf  on  a  few 
articles  only-or  if  there  is  a  variation  in  the  percentage  of 

commission  paid-they  must  be  considered  a  Tsepamte 

General  Expense  items.     The  articles  on  which  the  commis- 
sions are  paid  should  carry  the  charge  a«  a  direct  expe^ 

Royalties  are  shown  as  an  item  in  the  (Jeneral  Selling 
Expense,  making  all  of  the  product  bear  an  equal  share 
If,  however,  royalties  are  payable  on  only  a  few  of  the 
ar^ic  es  made  these  articles  alone  should  carry  this  expense 

;l's   tie  ?:  "1-  .  r^"  *''^  '^  ''''  '''''  -  -th  commi: 
sions   the  General  Selling  Expense  should  be  determined 

le^  the  royalties.     Tliis  item  of  expense  will  not  be  in  ur  e 
with  the  average  foundry. 
Freight  allowed  is  an  expense  not  uncommon  to  selling 

he  may  be  in  a  position  to  make  some  inducement  for 
consummating  sales.     In   doing  so,    the  freighc^arges 
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The  expense  of  exhibits  is  a  form  of  advertising  directly 
chargeable  to  selling. 

Miscellaneous  expenses  cover  small  expenses  which  may 
not  be  chargeable  to  other  items  listed  in  the  analysis. 
This  item  should  be  watched,  however,  so  that  it  may  not 
become  too  large  and  thus  develop  into  a  resting  place  for 
items  which  it  might  be  very  important  to  hst  and  watch 
from  period  to  period. 

115.  The  Total  Selling  Expense.— Adding  the  share  of 
the  General  Office  and  the  Packing  and  Shipping  Expense 
gives  a  total  seUing  expense  of  $2,061.90.  The  total  net 
sales  are  given  as  $30,000  with  the  percentage  of  expense  to 
sales  at  6.87  per  cent,  which  is  equivalent  to  10.3  per  cent 
on  the  manufactured  cost.  The  6.87  per  cent  is  only  a 
guide  and  is  not  to  be  used  in  figuring  the  final  cost. 

The  cost  of  goods  sold  plus  the  SelUng  Expense  gives 
$22,061  as  the  total  final  cost  of  the  castings  shipped  and 
billed  during  the  month. 

Twenty  thousand  dollars  is  shown  on  the  chart  of  ac- 
counts, Form  2,  as  a  credit  to  the  Goods  in  Process  Account 
and  a  debit  to  the  Cost  of  Goods  Sold  Account.  This 
amount  is  the  total  manufacturing  cost  for  all  of  the  castings 
shipped  and  billed  during  the  month.  The  selUng  expense, 
amounting  to  $2,061.90,  is  also  shown  on  the  chart  of 
accounts,  made  up  of  three  entries.  The  sum  of  the  debits 
to  these  two  accounts  gives  the  total  final  cost  of  all 
castings  shipped  and  biUed  for  the  month  and  is  the  amount 
given  above,  $22,061.90. 

On  Form  49,  is  shown  the  total  manufacturing  cost  of  the 
order  for  10  castings.  The  final  cost  of  it  is  $319.75  plus 
10.3  per  cent  for  seUing  expense  which  equals  $352.68. 

116.  A  Better  Method. — Figuring  selUng  expense  on  the 
dollar  basis,  is  not  always  the  correct  method  of  distribu- 
tion. It  may  be  necessary  to  distribute  this  expense  on 
some   unit    other   than   the   sales    doUar.     To   iUustrate: 

Suppose  that  a  certain  Une  of  product  contains  two  items, 
one  of  which  costs  $50  and  another  $80  to^manufacture. 
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It  may  require  no  more  effort  or  expense  to  sell  the  $80 
article  than  it  does  the  $50  article. 

If  we  use,  from  the  selhng  analysis,  the  10.3  per  cent  ratio 
of  expense  to  cost  of  goods  sold,  the  $50  article  will  cosf 

Manufacturing  cost $50  00 

10.3  per  cent  selling  expense ' ' ' ^\. 

Final  cost 

while  the  $80  article  will  cost! 

Manufacturing  cost •on  nn 

10.3  per  cent  selling  expense g  24 

Final  cost 777 

SSfi    OA. 

th  1  .k'T"?  Z"^"^  ^^  P"'  «ent  more  selling  expense 
than  the  first.  This  n>ay  be  enough  to  prevent  meeting 
competition.  ^ 

If  the  unit  of  product  is  estabhshed  as  a  basis  for  dis- 

h^fr^l  ^\'/'""!S  ^:^P^^^^'  the  selling  cost  per  unit  may 
be  $670.     If  each  of  these  articles  represent   one  unit, 
then  the  selhng  expense  on  each  article  would  be  $6.70 
which  would  give  as  a  final  cost : 
1st  case: 

Manufacturing  cost ^5^  qq 

Selling  expense ^  y^ 

2nd  case:  *'«  ™ 

Manufacturing  cost |gQ  qq 

Selling  expense ^^  -j^ 

Q,,v.  c  1  $86.70 

Suppose  a  foundry  manufactures  a  line  of  heaters  in 

:,T^'.  '^!f '  t^^  th^  manufacturing  cost  on  Size  No.  1 
$200,  Size  No.  2  $300  and  on  Size  No.  3  $400 

117.  The  Sales  Dollar  Faliacy.-It  might  require  no  more 
selhng  expense  to  sell  size  No.  3  than  either  of  the  others 
since  a  buyer  would  choose  the  one  to  fit  his  building  If 
selhng  expense  is  apphed  on  the  sales  dollar,  size  No  3 
must  carry  twice  as  much  as  size  No.  1.  Here  the  unit 
should  be  the  basis  of  distributing  the  selling  expense. 
This  unit  shou  d  be  ^'heaters  sold,''  disregarding  the  ques- 
tion of  size.  When  the  product  manufactured  shows  wide 
variations  as  to  type,  size  and  kind,  this  problem  becomes 
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more  complex  and  consequently  calls  for  a  more  detailed 
analysis  in  order  to  arrive  at  the  proper  basis  of  distribution. 
Particular  attention  has  been  given  to  this  element  in 
costs  because  an  incorrect  distribution  of  selling  expense 
may  be  the  means  of  greatly  curtaihng  the  sales  of  some 
articles.  A  careful  analysis  is  necessary  for  each  plant  and 
the  application  must  be  made  to  suit  the  individual  case. 
No  general  rule  can  be  applied  with  safety. 

118.  The  Effort  Required  is  the  Measure. — In  fact,  the 
cost  to  sell  an  item  is  only  measured  properly  by  the 
effort  required  to  sell  it.  Attempts,  some  successful  and 
others  entirely  unsuccessful  have  been  made  to  measure 
this  effort.  It  is  doubtful  if  an  absolutely  accurate  method 
of  charging  selling  expense  by  line  or  item  of  product  can 
be  found.  In  most  businesses  the  procedure  would  entail 
tremendous  study  which  would  not,  after  all,  be  worth  much. 
It  is  well,  however,  for  each  foundrvman  to  studv  his  own 
selling  problems  and  if  he  finds  that  it  would  be  easy  to 
develop  a  selling  cost  per  unit,  to  do  so.  It  is  compara- 
tively easy  when  only  a  few  standard  lines  are  made  even 
though  there  may  be  several  sizes  in  each  Une.  For  the 
jobbing  foundry  it  would  be  next  to  impossible. 

For  those  few  foundries  selling  standard  lines,  and  having 
salesmen  who  cover  territories  regularly,  we  suggest  that 
it  may  be  well  to  set  up  an  expense  analysis  for  each  sales- 
man, territory  or  branch  house,  charging  to  each  all  of  its 
own  direct  selling  expense,  and  a  share  of  the  general 
selling  expense. 

119.  The  Cost  per  Call  Method.— Then  it  is  possible 
to  develop  a  standard  cost  per  call  on  prospects,  against 
which  the  actual  cost  per  call  is  compared  monthly.  Extrav- 
agantly high  expense  or  low  activity  of  the  salesman  will 
promptly  show  up  in  a  rising  cost  per  call. 

The  theory  is  that  a  large  part  of  the  selhng  expense  is 
for  the  purpose  of  getting  the  salesman  into  the  presence 
of  the  buyer.  Whether  the  buyer  purchases  a  $10  casting 
or  a  $100  one  is  more  a  question  of  what  the  buyer  needs 
than  what  the  casting  costs.     Therefore  once  a  salesman 
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makes  a  call,  he  is  ready  and  presumably  able,  to  sell  the 
buyer  anything  the  foundry  makes  that  the  buyer  can  use. 
This  method,  in  the  few  foundries  to  which  it  applies, 
can  be  refined  to  the  point  where  the  total  selling  expense 
will  be  divided  and  each  part  spread  on  a  separate  basis. 
The  direct  selling  effort  would  thus  go  to  make  up  a  cost 
per  call,  the  advertising  would  be  charged  proportionally 
to  the  territories  as  they  benefited  from  it  and  the  clerical 
cost  of  bilHng  and  bookkeeping  for  sales  might  be  reduced 
to  a  cost  per  item  bought.     It  costs  no  more  to  bill  and 
account  for  an  item  of  ''  10,000  castings  as  per  drawing  ^141 
estimated  weight  55,000  pounds,"  than  it  does  for  an  item 
calhng  for  ''1  manhole  and  cover— -350  pounds." 

We  are  merely  suggesting  this  refinement  of  selling  costs. 
We  know  it  would  be  of  value  to  certain  foundries,  but 
not,  perhaps,  to  most. 

The  point  is,  that  some  figure  fairly  indicative  of  the  cost 
of  selling  must  be  added  to  the  manufacturing  cost  before 
the  selhng  price  can  be  set. 

120.  Adding    the    Selling    Expense.— By    the    method 
already  described  we  have  found  the  final  cost  of  the  10 
castings    which    we    have   been    following  to  be  $352.68. 
Suppose  a  profit  of  30  per  cent  of  the  selhng  price  is  wanted. 
It  is  incorrect,  but  common  practice  nevertheless,  to  add  30 
per  cent  to  the  final  cost.     The  correct  way  is  to  subtract 
the  desired  percentage  of  profit  from  100  per  cent  and 
divide   the   total   cost   by  the  result.     In   this  instance, 
therefore,  the  calculation  is  $352.68  divided  by  70  which 
gives  $503.83  as  the  selhng'price.     You  can  prove  that  this 
gives  a  30  per  cent  profit  on  the  sales  by  dividing  the  selling 
price  by  the  difference  between  the  selling  price  and  the  cost. 

The  error  which  is  frequently  made  is  this  : 

^^^alcost $352.68 

30  per  cent  profit jQg  gg 

Selling  price $458.48 

The  profit  $105.80,  is  only  23  per  cent  on  the  selling  price 
of  $458.48.     It  is  because'of  this  error  in  figuring  the  selling 
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price  that  anticipated  profits  so  often  fail  to  materialize  at 
the  year's  end. 

Having  developed  the  final  cost  and  selling  price  of  the 
order  on  Form  49  it  is  time  to  enter  on  the  comparative 
cost  record,  Form  50,  the  final  figures  for  the  percentage 
selling  expense,  the  amount  of  selling  expense,  the  final  cost, 
the  selling  price,  and  the  profit. 

This  completes  the  cost  record  for  this  order  with  the 
use  of  the  current  month's  figures. 

The  description  of  the  use  of  the  expense  analyses  in 
developing  actual  costs  is  now  complete.  The  expense 
analyses  give,  as  was  stated  in  the  beginning,  a  complete 
analysis  by  departments  of  the  Manufacturing  and  Selling 
Expense  accounts  carried  in  the  general  ledger. 


11 


CHAPTER  XII 


TYING    THE    COSTS  INTO   THE   GENERAL  BOOKS 

With  each  step  so  far  taken  in  developing  the  costs,  a 
proof  sheet  has  been  drawn,  not  only  to  prove  the  accuracy 
of  the  distributions,  but  to  make  clear  the  source  and  uses 
of  all  expense  items.  The  resulting  journal  entries  and 
the  ledger  accounts  as  affected  by  them  have  also  been 
illustrated. 

Several  records  were  developed  on  which  to  analyse  the 
expenses  for  entry  upon  the  expense  analysis.  These 
records  provide  a  means  of  checking  all  distributions  when 
an  audit  is  made,  but  separately  they  are  not  in  the  most 
convenient  form.  Therefore  it  is  well  to  combine  on  Form 
53  a  summary  of  the  charge  register,  Form  3;  the  charge 
register  summary.  Form  34;  the  fixed  charge  sheet,  Form 
5;  the  report  summary  expense  materials.  Form  14;  the 
report  summary  direct  materials,  Form  16;  the  summary 
iron  foundry  report,  Form  20;  the  analysis  of  supplies  used. 
Form  21 ;  and  the  payroll  analysis.  Form  31  or  32. 

121.  An  Aid  to  Aiiditing.—The  combined  summary  of 
these  records.  Form  53,  provides  greater  convenience  for 
auditing  and  at  the  same  time  serves  as  a  form  of  graphic 
presentation  of  the  operating  expenses  of  all  departments 
in  the  expense  analysis.  In  addition,  the  direct  materials 
and  direct  labor  are  included  so  that  the  total  monthly 
cost  of  production  and  selling  may  be  shown. 

The  amounts,  under  their  respective  headings,  may  be 
posted  direct  from  the  records  listed  above  or  may  be  taken 
from  the  expense  analysis. 

It  is  to  be  noted  that  all  items  above  the  line  (a)  belong 
to  the  non-productive  or  contributory  departments  whose 
expenses  have  been  distributed  to  the  productive  depart- 
ments, except  for  the  amounts  in  the  ''credits"  column 
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where  charges  have  been  made  to  Assets,  Goods  in  Process 
and  Selling,  with  the  corresponding  credits  to  the  Manu- 
facturing Expense  Account. 


o 


The  totals  (b)  have  all  been  taken  below  the  line  (a)  and 
include  all  distributed  expenses  from  the  contributory 
departments.     On  line  (c),  the  totals  from  the  non-pro- 
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ductive  departments  have  been  carried  down  so  that  the 
total  from  all  sources  of  expenses  may  be  shown  on  line 
(d).  The  sum  of  the  items  on  lines  (h)  and  (d)  equals  the 
total  debits  to  the  Manufacturing  Expense  Account, 
$9,633,  and  for  proof  the  credits  have  been  added,  then 
later  deducted,  so  that  the  Net  Manufacturing  Expense 
may  be  shown. 

122.  Using  the  Summary.— The  non-productive  or 
indirect  labor  has  been  added  to  the  direct  labor,  showing  the 
total  factory  payroll.  This  amount,  with  the  sales  salaries, 
gives  the  total  company  payroll  for  the  month. 

The  direct  materials  are  shown  opposite  the  departments 
in  which  these  materials  were  used.  The  scrap  credits  are 
later  deducted,  giving  the  net  materials  used  for  the  month. 
The  direct  labor  and  net  material  cost  are  then  carried 
to  the  'Hotal"  column  under  the  item  of  ''Net  Manufactur- 
ing Expense"  which,  when  totaled,  gives  the  ''Total  Net 
Manufacturing  Cost."  The  SelHng  Expense  added  to  this 
amount  gives  the  "Total  Net  Cost  of  Manufacturing  and 
.^elUng, "  $23,234.99. 

The  details  of  all  credits  are  listed  in  the  credit  column 
with  an  explanation  as  to  what  these  credits  were  for  in 
the  "Remarks"  column. 

Duplicates  of  the  Controlling  Expense  Ledger  Accounts 
are  shown  to  the  right  of  the  form  with  the  entries  in  check 
with  the  totals  on  line  (d)  and  the  credits  proving  with  the 
amounts  above.  The  heavy  indicating  line  directs  attention 
to  the  entries  and  corresponding  totals. 

123.  Condensing  the  Month's  Transactions.— The  direct 
material  and  direct  labor  are  entries  to  the  Goods  in 
Process  Account,  as  shown  on  the  chart  of  accounts,  Form  2. 
This  Form  53  gives  the  gross  and  net  direct  material  and 
labor;  the  gross  and  Net  Manufacturing  Expense,  the  total 
Net  Manufacturing  Cost  and  Selling  Expense,  and  the 
total  Net  Manufacturing  and  Selling  Cost. 

This  summary  gives  in  a  condensed  but  complete  form, 
the  entire  month's  transactions,  and  is  a  convenient  check 
when  a  general  audit  is  made. 
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When  such  a  sunmiary  is  prepared,  it  is  not  customary  to 
show  the  ledger  accounts  as  illustrated.  They  have  been 
included  here  to  give  a  direct  comparison  and  show  how^  the 
total  expenses  of  manufacturing  and  selling,  as  used 
in  the  expense  analysis,  check  with  the  general  ledger 
control. 

Scattered  throughout  the  preceding  chapters  of  this  book, 
as  they  logically  came  to  notice,  w^e  have  show^n  the  journal 
entries  needed,  together  with  the  effect  of  them  on  the 
ledger  accounts.  It  seems  well  to  summarize  these  steps 
here,  preUminary  to  describing  the  closing  entries  for  the 
period. 

124.  Summarizing  the  Work  so  Far. — For  instance,  w^e 
saw  that  all  debits  to  the  Manufacturing  Expense  Account 
originated  in  the  charge  register.  Form  3,  the  fixed  charge 
sheet,  Form  5,  the  expense  requisitions.  Form  13,  and  the 
payroll  analysis.  Form  31  or  32. 

The  direct  materials  w^ere  accounted  for  by  means  of  the 
productive  requisitions.  Form  15  and  the  foundry  report 
summary.  Form  20,  and  the  productive  labor  through  the 
payroll  analysis.  Form  31  or  32. 

From  these  sources  w^as  built  up  the  Manufacturing 
Expense  Account  and  the  Goods  in  Process  Account. 

But  the  Manufacturing  Expense  Account  included  not 
only  those  expenses  involved  by  production  but  also  certain 
items  which  were  involved  in  assets.  It  was  necessary  to 
reheve  it  of  these  amounts,  w^hich  w^ere  chargeable  to  New 
Buildings,  New  Equipment,  Tools,  Jigs  and  Fixtures,  and 
Direct  Orders.  As  this  is  an  important  and  somewhat 
involved  procedure  it  seems  well  to  describe  it  again 
here. 

The  labor  and  expense  incurred  on  work  affecting  any  of 
these  accounts,  are  entirely  non-productive  and  conse- 
quently accounted  for  in  total  through  the  Manufacturing 
Expense  Account.  But  when  it  results  in  additions  to 
building,  equipment  or  direct  orders,  the  Manufacturing 
Expense  must  be  credited  so  that  the  total  cost  of  the  work 
may  be  charged  to  the  proper  account. 
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126.  The  Book  Entries.-  In  this  instance  we  find  that 
of  the  money  spent  for  labor  and  expense,  the  following 
amounts  become  credits  to  Manufacturing  Expense: 

New  Equipment ©j^j  93 

Tools,  jigs  and  fixtures 65  61 

When  material  for  such  work  is  issued,  it  is  charged  direct 
to  the  Asset  Accounts  from  the  charge  register.  Form  3, 
without  journalizing,  or  from  the  expense  requisition,  in 
which  case  there  would  be  a  journal  entry.  If  the  material 
specified  for  any  New  Equipment  job  is  issued  all  at  onetime, 
its  value  is  charged  direct  to  the  Asset  Account,  although  the 
labor  and  expense  involved  may  extend  over  a  period  of 
two  or  three  months  to  follow,  in  which  case  the  labor  and 
expense  would  be  capitalized  only  as  it  is  collected  at  the 
end  of  each  month.  The  total  cost  of  the  work  or  order 
for  the  new  equipment  is  collected  on  the  cost  card,  Form 
41,  and  entered  finally  on  the  equipment  record,  Form  4. 

In  the  Pattern  Shop,  the  following  items  for  journalizing 
are  shown : 

New  patterns $373  23 

New  equipment jgg  ^2 

Direct  orders 238  82 

As  this  work  is  also  of  a  non-productive  character  it  has 
been  accounted  for  in  total  through  Manufacturing  Expense 
and  must  therefore  be  credited  to  this  account  and  charged 
as  follows: 

Assets : 

New  patterns $373  23 

New  equipment jgg  j2 

Goods  finished  and  in  process: 

Direct  orders 238  82 

Manufacturing  expense S781   17 

Accounting  for  the  details  of  this  work  is  exactly  the  same 
as  for  the  Tool  and  Maintenance  Department. 

126.  Journalizing  the  Expense.— A  portion  of  the  General 
Office  Expense  is  transferred  to  Selling.  This,  $363.51, 
accordingly  becomes  a  credit  to  Manufacturing  Expense 
and  a  debit  to  Selling  Expense. 
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The  entire  expense  of  the  Packing  and  Shipping  Depart- 
ment is  charged  to  Selling.  This  amount,  $508.39,  is 
therefore  credited  to  Manufacturing  Expense  and  debited 
to  Selling  Expense. 

The  journal  entries  w^hich  were  listed  and  combined  with 
the  amount  from  the  charge  register,  Form  36,  shows  a 
total  debit  to  the  Manufacturing  Expense  Account  of 
$9,633. 

The  credits  to  this  account,  which  have  developed  from 
the  expense  analysis  and  are  described  in  the  preceding 
paragraphs,  are  summarized: 

New  equipment $    739 .  19 

Share,  general  office  to  selling 363.51 

Packing  and  shipping  expense  to  selling 508.39 

Pattern  orders  to  goods  in  process 238.82 

Total  credits $1,849.91 

This  leaves  a  balance  in  the  Manufacturing  Expense 
Account  which  represents  the  net  expense  required  to 
manufacture  for  the  month  just  closing  and  is  the  net  sum 
of  all  expense  items  used  in  the  expense  analyses  of  the 
contributory  and  productive  departments,  from  which  the 
manufacturing  cost  is  developed.  The  amount  of  this 
balance  is: 

Total  debits $9,633.00 

Total  credits 1,849.91 

Balance $7,783.09 

With  the  close  of  the  month,  the  Manufacturing  Expense 
Account  is  balanced  and  the  $7,783.09  is  debited  to  the 
Goods  Finished  and  in  Process  Account. 

So  much  for  the  summary  of  what  has  been  discussed  at 
scattered  points  in  this  book.  Let  us  see  w^hat  remains  to 
be  done. 

Each  shipment  during  the  month  carries  w^ith  it  the  cost 
of  the  sale.  The  sum  of  the  costs  of  all  sales  gives  the  Cost 
of  Goods  Sold  for  the  month.  This  amount  is  shown  on  the 
chart  of  accounts  as  $20,000,  and  it  becomes  a  credit  to 
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the  Goods  Finished  and  in  Process  Account  and  a  debit 
to  the  Cost  of  Goods  Sold  Account. 


.AiAfAi.YS/S      C/^Jt^r. 


^^^^4.   earn  r-m 


Form  54. 


This  item  completes  the  Hst  of  amounts  to  be  journalized, 
with  the  exception  of  the  Abnormal  Expense.     The  amount 
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of  this  expense  is  also  shown  with  the  other  entries,  but  the 
description  of  its  development  will  be  given  in  the  chapter 
on  Abnormal  Expense. 
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Form  55. 


127.  The  Journal  Entries  Needed. — The  complete  list  of 
Journal  entries  for  this  month's  transactions  is  shown  on 
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the  Monthly  Journal,  Form  55,  and  includes  all  the  entries 
that  are  necessai'y  for  the  final  closing  of  the  books 

Too  frequently  there  will  be  found  an  almost  endless  list 
of  journal  entries  which  adds  tremendously  to  the  labor  of 
bookkeeping  and  the  possibilities  of  errors.  This  work  is 
greatly  reduced  by  the  expense  analysis  which  gives  a  con- 
trol of  the  operating  expenses  of  the  business,  otherwise 
impossible  when  postings  are  made  to  a  long  list  of  ledger 
accounts. 

Reference  to  the  chart  of  accounts.  Form  2,  will  show  how 
all  entries  have  been  made  in  accord  with  the  description 
in    the   preceding   paragraphs   and    the    journal    entries 
horm  54.  ' 

These  amounts  are  the  same  as  have  been  used  in  the 
expense  analysis  for  distribution,  and  the  determination  of 
the  unit  costs,  thus  showing  the  tie-in  with  the  general 
books. 

128.  ^  Graphic  Cost  Chart.-The  entire  construction  of 
manufacturing  and  final  costs  is  graphically  shown  on  the 
analysis  chart.  Form  54.     At  the  top  of  the  chart  the  source 
of  all  expenses  is  illustrated  in  the  form  of  indirect  labor 
all  miscellaneous  expenses  and  supplies,  and  fixed  charges' 
with  arrows  indicating  the  debits  to  the  Manufacturing 
l!.xpense    Account.     The    expense   items,    of    which    this 
account  is  the  ledger  control,  are  indicated  a.s  being  dis- 
tributed to  the  departments.     This  graphic  distributi.m 
corresponds  to  the  detailed  description  of  the  analysis 
which  has  been  presented  in  all  the  preceding  chapters 
On  the  center  section  of  the  chart  shaded  areas  are  shown 
opposite  the  departments  in  the  space  at  the  left      These 
areas  a,re  proportioned  to  the  total  expense  of  the  contrib- 
utory departments  as  explained  on  the  chart. 

Attention  is  called  to  the  graduated  absorption  of  the 
expense  of  the  contributory  departments  into  the  produc- 
tive departments  as  represented  by  the  heavy  diagonal  line 
from  Department  1  to  Department  8. 

The  shaded  area.s  opposite  the  productive  departments 
are  proportioned  to  the  total  expense,  as  the  chart  iUus- 
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trates,  while  the  accumulated  cost  is  represented  below. 
These  graduated  areas  are  proportioned  to  the  amounts  of 
the  total  expense  and  labor  cost  as  accumulated. 

Metal  is  shown  as  the  same  amount  through  all  the 
departments  because  the  value  of  the  metal  in  the  casting 
remains  the  same.  The  only  increase  in  the  material  cost 
is  shown  in  the  machine  shop  where  a  small  amount  of 
material  is  added  in  assembling. 

The  total  manufacturing  cost,  selling  expense  and  final 
cost  is  represented  in  the  column  to  the  right,  together  with 
the  amounts  charged  to  assets. 

The  notations  on  the  chart  describe  these  details  and  the 
chart  serves  graphically  to  picture  the  entire  description  of 
costs  which  has  been  outlined  in  the  preceding  chapters. 


CHAPTER  XIII 


NORMAL  AND  ABNORMAL  COSTS 

Although  foundries  are  equipped  for  100  per  cent  produc- 
tion, it  is  rarely  that  they  operate  at  capacity  year  in  and 
year  out.  Dull  business  will  make  orders  fall  to  a  point 
where  a  partial  shut-down  is  necessary;  again,  prosperity 
may  cause  a  great  deal  of  overtime  to  be  put  in. 

Suppose  a  foundry  making  a  single  product  has  the  capa- 
city to  turn  out  10,000  castings  a  month  with  a  normal 
expense  of  $10,000,  or  at  the  rate  of  SI  per  unit  produced. 

129.  How  Idleness  Affects  Costs.— During  a  period  of 
depression,  orders  fall  off  and  the  foundry  is  forced  to 
operate  at  only  50  per  cent  capacity.  Naturally,  strenuous 
efforts  will  be  made  to  reduce  the  overhead  expense  so  that 
it  will  be,  as  nearly  as  possible,  in  proportion  to  the  produc- 
tion. But  there  are  some  items  of  overhead  such  as  fixed 
charges,  the  salaries  of  executives,  and  protection  through 
heat,  hght  and  watching,  which  cannot  readily  be  reduced 
in  proportion  to  the  falling  off  in  production.  However,  it 
may  be  found  possible  to  reduce  the  overhead  to  $7,500  with 
the  50  per  cent  production,  making  the  overhead  $1.50  per 
unit  instead  of  the  normal  cost  for  10,000  units  of  $1  per 
unit. 

That  is  why,  when  production  falls  off,  the  actual  cost  of 
the  product  increases.  If  prices  could  be  raised,  the 
increased  cost  would  be  met;  but  as  everyone  knows,  it  is 
just  at  such  times  that  prices  emphatically  cannot  be  raised. 
In  fact,  the  sales  department  will  soon  protest  that  to  get 
orders  at  all,  the  prices  must  be  cut. 

130.  Actual  Costs  Always  Fluctuate. — Even  during  times 
of  normal  activity,  the  production  will  fluctuate  enough  to 
cause  the  operating  expense  per  unit  of  production  to  vary 
continually.     It  will  be  high  one  month  and  low  another. 
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And  the  overhead  expense  per  unit  of  production  is  affected 
also  by  fluctuations  in  the  total  amount  of  overhead  expense, 
from  month  to  month. 

The  effect  of  both  of  these  fluctuations  may  result  like 
this; 


Normal  activity: 

10,000  units  at  $10,000  = 
Increased  activity: 

10,500  units  at  $10,100  = 
Decreased  activity: 

9,500  units  at  $10,050  = 


per  unit. 
962  per  unit. 
059  per  unit. 


In  case  2,  a  5  per  cent  increase  in  the  production  with 
only  1  per  cent  increase  in  the  total  expense  gives  a  lower 
unit  cost.  In  case  3,  a  decrease  in  production  with  a  slight 
increase  in  expense  gives  a  slight  increase  in  the  unit  cost. 

Such  variations  as  these  are  not  excessive  with  normal 
activity.  They  can  be  controlled  to  some  extent,  but  not 
entirely  eliminated. 

131.  The  Danger  in  Actual  Costs. — The  foundryman 
may  well  wonder  how  he  is  to  cost  his  product,  since  there  is 
apt  to  be  a  different  unit  cost  every  month  and  he  may  not 
sell  this  month's  product  for  two  or  three  months  to  come, 
when  his  cost  likely  enough  will  then  be  different.  The 
temptation  is  to  set  prices  on  the  basis  of  actual  costs,  which 
will  inevitably  lead  to  serious  errors  and  often  actual  losses. 

The  solution  lies  in  the  use  of  normal  and  abnormal  costs, 
a  development  of  great  value  in  cost  finding. 

First,  it  provides  a  normal  or  standard  cost  which  is  the 
cost  of  the  product  when  the  foundry  is  operating  at  normal 
capacity ;  and  which  is  always  used  to  cost  out  the  product 
sold.  The  fluctuations  from  week  to  week  and  month  to 
month  show  gains  or  losses  which  are  considered  as  gains  or 
losses  to  the  business.  They  are  not  taken  as  part  of  the 
cost  of  production. 

Second,  in  dull  times,  it  enables  the  management  intelli- 
gently to  attract  new  business  on  a  price  basis  which  will 
result  in  reducing  the  cost  of  the  product  to  a  point  at  which 


174 


COST  CONTROL  FOR  FOUNDRIES 


profits  will  result.  All  foundrymen  do  this  now,  but  they 
do  It  blindly,  hoping  rather  than  knowing  that  they  will  get 
a  profit. 

Third,  it  prevents  penalizing  the  foundry  by  forcing  a 
burden  upon  it  when  production  is  low,  not  by  its  own 
fault,  but  because  of  fluctuating  business  conditions  or  poor 
sales  poUcies.  The  shop  should  not  be  held  responsible 
for  increased  operating  costs  when  such  increases  are  due  to 
conditions  over  which  it  has  no  control. 

Fourth,  the  normal  method  makes  it  possible  to  study 
the  actual  expenses  in  comparison  with  the  standard 
not  only  for  the  plant  as  a  whole,  but  in  each  department! 
If  a  budget  be  used,  this  comparison  may  be  made  in  detail 
by  items  of  expense.  This  enables  the  executives  to  exer- 
cise close  control  by  watching  and  curtaihng  excess  expendi- 
tures. It  shows  not  only  that  a  department  is  being 
operated  at  high  cost,  but  which  items  of  expense  cause  this 
high  cost. 

132.  Using  Normal  Cost  Figures.— Two  foundries, 
identical  in  every  respect  and  both  making  the  same 
product,  are  operated  under  one  management.  Suppose 
that  the  expense  rate  is  the  same  in  both  shops.  If  pro- 
duction falls  off  50  per  cent,  so  that  it  becomes  necessary 
to  close  one  of  the  shops,  it  is  not  correct  to  add  the  unearned 
expense  of  the  idle  shop  to  the  expense  of  the  shop  which 
continues  to  produce.  That  would  raise  the  apparent 
costs  of  the  active  shop  to  a  fictitious  figure  which  if 
reflected  in  the  selling  price,  would  soon  divert  business 
to  competitors   and  the  second  shop   would  soon   close 

With  one  shop  closed,  it  costs  no  more  to  produce  in  the 
second  shop.  The  cost  actually  remains  the  same  and 
should  so  appear.  The  expense  which  becomes  unearned 
by  closing  one  shop  is  a  business  loss  and  should  be  carried 
on  the  general  books. 

The  same  principle  applies  to  idle  machines  in  a  depart- 
ment Every  idle  machine  hour  produces  a  business  loss 
which  should  not  be  carried  as  a  part  of  the  cost  of 
production. 
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133.  An  Example  of  Normal  Costing. — The  foundry 
executive  may  naturally  inquire  how  these  losses  or  gains 
should  be  accounted  for.     Here  is  an  illustration : 

First :  Low  production — abnormal  loss. 

Normal  Actual 

Total  expense $10,000.00  $7,800.00 

Units  produced 10,000  6,000 

Cost  per  unit $1.00  $1.30 

With  the  normal  unit  cost  at  $1,  the  actual  expense,  wdth 
a  production  of  6,000  units,  should  be  $6,000,  but  it  amounts 
to  $7,800,  or  $1,800  more  than  the  normal  ratio.  There  is 
therefore  an  unearned  expense  amounting  to  $1,800  which 
remains  in  the  Goods  in  Process  Account  because  the  cost 
of  the  goods  sold  has  been  credited  to  the  account  at  normal. 
The  $1,800  is  a  business  loss  and  must  be  credited  to  the 
Goods  in  Process  Account  and  charged  to  the  Abnormal 
Profit  and  Loss  Account.     The  journal  entries  will  be: 

Db.  Cr. 

Abnormal  profit  and  loss $1,800 

Goods  finished  and  in  process.  .  $1,800 

Second:  High  production — abnormal  gain. 

Total  expense $10,000.00  $10,200.00 

Units  produced 10,000  12,000 

Cost  per  unit $1.00  $0.85 

134.  Adjusting  the  Books. — With  a  normal  unit  cost  of 
$1,  the  actual  expense  with  a  production  of  12,000  units, 
should  be  $12,000,  but  it  amounts  to  only  $10,200  or  $1,800 
less  than  the  normal  ratio  calls  for.  Since  the  cost  of  the 
goods  sold  has  been  figured  at  normal,  this  means  that  $1,800 
too  much  has  been  credited  to  the  Goods  in  Process  Account. 
The  fact  is  that  the  actual  expenses  which  were  charged  to 
the  Goods  in  Process  Account  were  $1,800  less  than  normal. 
Therefore,  the  adjustment  becomes  a  debit  to  the  Goods  in 
Process  Account  and  a  credit  to  the  Abnormal  Profit  and 
Loss  Account. 

The  journal  entries  for  this  item  will  be: 

Dr.  Cr. 

Goods  finished  and  in  process $1,800 

Abnormal  profit  and  loss $1,800 
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When  operating  conditions  are  reasonably  near  normal, 
the  gains  and  losses  may  be  comparatively  small  and  the 
balance  in  the  Abnormal  Profit  and  Loss  Account  at 
the  end  of  the  year  or  period  may  show  a  rather  small 
amount. 

Let  us  now  see  how  these  normal  expenses  are  determined 
135.  Arriving  at  Normal  Figures.— In  practice,  the  100 
per  cent  capacity  of  a  foundry  is  not  taken  as  the  normal 
operatmg  condition.  This  is  because  there  are  seldom 
enough  orders  to  fill  the  shop;  because  a  constant  flow  of 
product  IS  seldom  maintained;  because  machines  will  break 
down,  employes  will  lay  off  and  accidents  or  fires  will  occur. 
Taking  these  things  into  consideration  it  is  found  that  80 
per  cent  of  the  full  theoretical  capacity  is  about  the  normal 
operating  activity  of  most  foundries.  That  is  what  we 
shall  assume  as  normal  in  this  discussion. 

Thus,  if  a  plant  or  a  department  operates  on  a  9-hour 
day  and  then  finds  it  necessary  to  run  3  hours  overtime,  its 
operating  capacity  is  considered  as  133  i.j  per  cent  of  the 
day  shift.  Its  normal  activity  then  is  80  per  cent  of  133 1^ 
or  106.6  per  cent. 

The  conditions  in  each  department  of  a  foundry  must  be 
thoroughly  analyzed  before  the  normals  are  set,  and  then 
It  becomes  necessary  to  consider  each  item  of  expense  in 
each  department  in  order  to  determine  its  amount  and  its 
proportion  to  the  normal  total.  This  determination  should 
be  based  on  actual  performance  for  a  period  of  normal 
production.  If  this  record  is  not  to  be  found,  the  setting 
of  normals  is  nevertheless  possible. 

The  expense  analysis  may  be  operated  for  a  period  of 
three  or  four  months  to  develop  the  actual  expenses;  and 
the  normal  amounts  for  each  item  set  in  association  with  the 
record. 

136.  Normal  Moulding  Costs.— For  instance,  let  us 
describe  how  the  normals  would  be  set  for  the  Moulding 
Department,  whose  expense  analysis  and  normals  are 
shown  on  Form  56. 
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The  first  item  is  the  foreman's  salary,  which  goes  on 
whether  the  department  is  operated  full  or  part  time.  The 
actual  amount  is  therefore  considered  as  a  normal  expense. 
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The  next  item,  miscellaneous  labor,  is  controllable,  and 
the  normal  allowance  for  this  labor  is  set  at  $93.  The 
expenses  for  the  department  appear  to  be  high  with  a  nor- 
mal production  as  compared  with  the  direct  labor.  It 
therefore  indicates  that  an  excess  amount  of  miscellaneous 
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labor  has  been  used.     This  might  be  worth  study  by  the 
loronian. 

The  items  of  small  tools  atul  oils,  grease  and  the  other  items 
for  supplies  have  been  set  in  proportion  to  the  i.roduction. 
1  he  upkeep  of  patterns  and  flasks  will  depend  upon  the 
class  of  product  being  made  and  the  amount  of  handling 
wlueh  this  equipment  may  require.  With  a  standard 
product  the  determination  of  this  expense  is  comparatively 
simple  but  with  jobbing  work  and  a  variation  in  the  quanti- 
ties ordered  the  problem  becomes  more  complex. 

Often  the  ratio  of  these  items  to  the  tons  poured  may 
prove  a  very  satisfactory  basis  for  determining  the  amounts. 
Ihis  basis,  however,  must  be  considered  with  care  as 
conditions  of  work  will  largely  govern. 

The  use  of  steam  will  fluct"uate  to  some  extent  with  the 
seasons  and  a  varying  charge  will  result.  The  chargeable 
amounts  however,  may  be  normalized  so  as  to  give  an 
equitable  monthly  distribution. 

Power  will  fluctuate  with  production;  but  lights  will  also 
be  affected  by  careful  or  careless  use.  The  normal  amounts 
lor  distribution  however,  must  be  determined  in  the 
department  of  Power  and  Light  and  then  posted  to  the 
departments  served.  Fixed  charges  do  not  fluctuate  with 
production;  therefore  the  normal  and  actual  will  be  the 
same. 

137.  Other  Departments.— The  amounts  set  up  for 
shares  of  General  Factory  and  General  Foundry  have  been 
determined  in  their  respective  departments  and  brought 
forward.  The  (Hfference  between  the  actual  and  normal 
on  these  items  seem  more  marked  than  on  the  other  items 
part  of  which  may  be  due  to  larger  (hfforcMioes  in  operating 
expenses  in  the  other  departments. 

When  the  normal  expenses  have  been  set  up  for  the 
contributory  departments,  they  are  distributed  to  the 
productive  departments  in  exactly  the  same  way  as 
the  actual  expenses. 

The  normal  expenses  for  the  other  productive  departments 
are  set  in  the  same  way  as  for  the  Moulding  Department. 
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111  some  instances  the  normal  unit  cost  is  based  on 
pounds,  in  others  it  is  based  on  units  or  the  percentage  of 
expense  to  labor.  These  bases  will  vary,  depending  upon 
the  department  for  which  the  determination  is  made. 

In  the  moulding  department  the  basis  used  is  the  pro- 
ductive labor  dollar.  The  normal  expenses  have  been 
totaled  and  measured  against  what  has  been  considered  a 
normal  amount  for  direct  moulding  labor.  The  normal 
expense  rate,  therefore,  proves  to  be  80  per  cent  of  expense 
to  labor.  The  actual  expenses  for  the  month  are  higher, 
with  the  same  amount  of  direct  labor,  which  gives  an 
actual  rate  of  84.6  per  cent. 

138.  Losses  and  Gains. — To  determine  the  abnormal 
loss  or  gain  for  the  department,  the  actual  direct  labor  is 
used  and  the  normal  rate  applied  in  order  to  arrive  at  the 
amount  of  expense  which  should  exist  with  the  normal  ratio. 

The  calculation  is : 

Actual  direct  labor $3,200 

Actual  expense $2,705 .  33 

Actual  rate 80  per  cent 

Normal  expense— 80  per  cent  of  $3,200 . .  2,560 .  00 

Abnormal  loss $    145  33 

The  gain  and  loss  for  the  other  departments  are  deter- 
mined in  the  same  way  and  then  collected  so  that  the  net 
gain  or  loss  for  the  plant  may  be  obtained. 

The  difference  between  the  actual  and  normal  expenses 
makes  up  the  business  gains  and  losses  which  must  be  taken 
care  of  through  the  accounts. 

The  method  just  described  provides  for  debiting  the 
actual  expenses  to  the  Goods  Finished  and  In  Process 
Account,  while  the  credits  to  this  account  are  made  on  a 
normal  cost  basis.  The  adjustments  due  to  the  abnormal 
gains  or  losess  are  therefore  made  to  this  account  with 
debits  or  credits  to  the  Abnormal  Profit  or  Loss  Account. 

Another  method  is  to  normalize  the  expense  so  that  the 
debits  to  the  Goods  Finished  and  In  Process  Account  will 
be  on  a  normal  basis,  in  which  case  the  adjustments  due  to 
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abnormal  gains  or  losses  would  be  made  through  the 
Manufacturing  Expense  Account.  This  method  will  keep 
the  Goods  Finished  and  In  Process  Account  on  a  normal 
basis  and  leave  no  discrepancies  in  the  account  when  credits 
are  made  when  cost  of  sales  are  figured  at  normal.  There 
is  little  difference  in  the  two  methods,  although  the  first 
is  preferred  because  it  is  simpler  to  operate. 

139.  Analyzing  the  Losses  and  Gains. — On  the  chart 
of  accounts,  Form  2,  only  one  Abnormal  Profit  and  Loss 
Account  is  shown.  In  some  instances,  it  will  be  desirable 
to  separate  this  account  into  three,  namely,  Material, 
Labor  and  Expense.  This  is  rarely  necessary  because 
these  details  may  be  carried  on  the  abnormal  statement  for 
the  month  and  the  one  account  in  the  ledger  may  serve  as 
the  control. 

With  the  closing  of  the  expense  analysis  for  the  month,  a 
statement  of  the  abnormal  gains  and  losses  is  made  up  on 
Form  57.  The  departments  are  Hsted  with  the  actual  and 
normal  performances.  Opposite  each  department  the 
reason  for  the  gains  or  losses  is  given.  All  of  these  items 
are  shown  as  of  "this  month, "  with  a  set  of  columns  to  the 
right  for  ''period  to  date." 

At  the  bottom,  the  totals  are  entered  and  the  net  gain 
or  loss  for  the  month  and  period  determined.  The  actual 
gains  and  losses  by  departments  prove  with  the  difference 
between  the  normal  and  actual  expenses.  The  journal 
entries  required  are  also  shown. 

This  statement  shows  the  executive  at  a  glance  which 
departments  have  fallen  short  of,  or  exceeded,  the  normal 
expense  rate.  While  it  shows  only  the  totals,  a  reference 
to  the  expense  analysis  will  show  the  items  of  expense  which 
have  caused  these  differences.  Action  can  then  be  intelli- 
gently taken. 

The  normal  method  of  handling  costs  standardizes  the 
cost  of  the  product  and  aids  in  accurately  controlling  the 
inventories,  which  is  an  item  of  great  importance. 

140.  Inventory  Control. — To  illustrate  the  inventory 
control,  let  us  assume  the  normal  cost  of  a  casting  to  be 
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$40.  Business  decreases  so  that  the  expense  increases  the 
cost  to  $44.  The  selhng  price  is  $42.  It  was  no  fault  of 
the  foundry  that  business  decreased  and  orders  fell  off,  there- 
fore the  cost  should  still  be  considered  $40,  the  increase 
of  $4  in  the  cost  being  carried  as  a  business  or  abnormal  loss. 

Suppose  this  casting  was  inventoried  at  its  actual  cost, 
$44.  The  sale  price  is  only  $42  and  the  casting  cannot  be 
worth  more  than  it  will  bring.  Consequently,  if  the  inven- 
tory carries  a  figure  of  $44,  the  statement  at  the  end  of  the 
period  will  be  inflated  by  the  CJoods  in  Process  Inventory 
to  such  an  extent  that  what  was  actually  a  loss  will  show 
as  an  apparent  profit.  Many  concerns  have  gone  to  the 
wall  because  they  inventoried  on  this  basis. 

141.  A  Statement.— The  normal  cost  is  the  only  safe 
method  on  which  to  base  manufacturing  control.  It  not 
only  shows  the  actual  gains  and  losses  with  business  fluctua- 
tions but  serves  as  a  guide  and  check  on  operating  conditions. 
Let  us  assume  that  the  productive  departments  show  the 
following  abnormal  figures: 


Gain 

Loss 

Explanation 

Department    8 

$100 
200 

•   •   *   • 

$    300 
800 

300 
400 

Increased  production 
Heavy  repairs 
Heavy  losses 
Decreased  N.  P.  labor 
Heavy  breakage 
Low  production 

Department    9 

Department  10. , . 

Department  11   . 

Department  12. . 

Department  13.    . 

$300 

$1,800 

Net  loss  due  to  abnormal  expenses,  $1,500. 

Such  a  report  from  the  cost  department  would  lead  the 
management  at  once  to  place  the  responsibihty  where  it 
belonged.  The  cause  of  the  loss  is  made  clear  and  an  effort 
to  correct  the  conditions  can  be  undertaken  immediately. 
The  executive  can,  if  he  will,  use  the  figures  given  by  his  cost 
vsystem  to  effect  many  economies  in  operation. 
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142.  Intimate  Knowledge  of  Conditions. — It  is  only 
through  a  well  designed  cost  accounting  system  that  profits 
can  be  accurately  known.  It  is  not  enough  to  know  merely 
the  gross  profits ;  the  profit  on  each  order  or  class  of  castings 
should  be  definitely  known.  This  may  seem  obvious,  but 
the  fact  remains  that  many  concerns  which  think  they  know 
profits  have  only  a  most  sketchy  and  often  inaccurate  idea 
of  what  profits  they  make  and  why  they  make  them. 

It  is  not  enough  that  the  cost  figures  alarm  the  executive. 
They  must  show  him  how  and  why  and  where  profits  and 
losses  are  made,  and  so  guide  him  to  those  places  in  his 
business  where  betterments  should  be  made.  The  develop- 
ment of  the  following  account  from  lump  sum  to  details 
shows  how  an  executive  may  or  may  not  locate  the  profit 

items. 

The  profit  or  loss  statement  of  a  concern  was  as  follows: 

Sales $50,000 

Manufacturing  cost $45,000 

Selling  expense 3,500 

Net  profit 1,500 

$50,000  $50,000 

Such  a  statement  shows  an  unsatisfactory  condition 
and  yet  it  offers  no  clew  to  the  cause. 

Suppose  that  the  concern  makes  three  classes  of  castings. 
The  foundryman  could  have  a  statement  drawn  up  similar 
to  the  following  one  which  shows  the  profit  and  loss  on 
each  class: 


Class  A 

Class  B 

Class  C 

Total 

Sales          

$25,000 

24,000 

1,750 

$15,000 

12,500 

1,050 

$10,000 

8,500 

700 

$50,000 

TVlaniifacturinff  cost      

45,000 

Selling  exoense 

3,500 

Profit     

$      750 

$  1,450 

$      800 

$  1,500 

Loss 
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143.  How  Costs  Control  Operations.-This  statement 
obviously  shows  that  Classes  B  and  C  are  manufactured 
at  a  proht,  while  Class  A  shows  a  loss.  But  even  this  state- 
ment would  not  give  the  real  reasons  for  the  trouble  that 
might  well  be  attributed  to  any  one  of  a  number  of  things 
^or  instance,  a  quite  obvious  deduction  would  be  that  the 
business  would  be  more  profitable  if  Class  A  were  dis- 
continued. The  following  method  of  making  the  statement 
enables  him  to  get  closer  to  the  causes  of  weakness- 


Sales 

Manufacturing  cost 
Selling  expense 


Profit 
Loss. . 


Total 


Loss  due  to  abnormal  expense 
Net  profit 


$      250 


$50,000 

43,500 

3,500 


$  2,200      $  1  050   '   $  3,000 


1,500 


$  l,500jl 


1  o  get  the  very  best  results,  however,  he  will  demand  that 
the  report  be  made  by  departments  as  well,   which  will 
show  him  that  the  cause  of  the  trouble  was  in  the  depart 
ments  9,  10,  12  and  13.  ^    ^ 


Department  8 
Department  9 
Department  10 
Department  11 

Department  12 
Department  13 


Lo 


ss 


Explanation 


Increased  production 

$    300       Heavy  repairs]/ 

800  I  Heavy  losses"! 

Decreased    non-productive 

labor 

300  '  Heavy  breakagej 

400  Low  productionj 


$1,800 


Net  loss  due  to  abnormal  expense  $1,500. 
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144.  An  Actual  Experience.^Here  is  a  striking  actu  a 
example  of  how  properly  devised  normal  cost  statement 
reflected  a  serious  mistake  in  management  so  vividly  th  a 
the  wTong  methods  were  quickly  changed. 

The  superintendent  of  a  company  conceived  the  idea 
that  he  could  greatly  economize  in  the  foundry  by  laying 
off  some  of  the  old-time  moulders,  who  were,  in  his  judg- 
ment, too  slow,  and  replacing  them  with  ''live  wires" 
at  a  somewhat  reduced  rate.  After  a  lengthy  and  rather 
pointed  discussion,  the  superintendent  was  allowed  to  try 
the  experiment. 

The  results  were  as  follow^s,  the  experiment  being  started 
during  the  second  month  of  the  period  represented: 

Tabulated  Results  from  the  Expense  Analysis 


First 
month 

Second 
month 

rx,.  •    .       ,    T.       XL                            Three 
Third          Fourth       ,.          ,               .,    . 
,       !             .,         Normal       months 
month          month                              t  t  1 

5.  General  Factory: 

Total  expense 

Total  direct  labor .  . 

Per  cent  expense  to 

labor   

$7,945.30 
13,477.24 

58.8 

2,078.94 

97,238.00 
0.0214 

G74 . 29 

97.238.00 
0.007 

4,050.20 

97,238.00 
0.0416 

419.66 

97.238.00 
0.0043 

2,940.03 

2.288.38 

128 

$8,544.14 
13,085.34 

65.3 

1,916.94 

86.840.00 
0.0221 

632.36 

86,840.00 
0.0073 

3,935.96 

•86.840.00 
0.0453 

533.44 

86.840.00 
0.0062 

2.896.05 
2,639.63 

111 

$11,163.34 
9.474.24 

118 

566.97 

12,883.00 
0.047 

159.28 

12,883.00 
0.0125 

1,840.02 

12,883.00 
0.142 

313.75 

12,883.00 
0.0242 

4,418.49 
2,332.88 

ISO 

$8,399.80  

11,754.57 

j 

72.3 : 

I 

$28,207.28 
34,314.15 

82 

6.   Meltiuff: 

Metal  labor  and  ex- 
pense  

• 

1,060.76 

38,204.00 
0.0277 

Abnormal 
417.74 

38,204.00 
0.0108 

Abnormal 
2,700.61 

38.204.00 
0.0705 

Abnormal 
259 . 19 

38.204 . 00 

0.0215 

loss 



0.007 
loss 

0.04 
loss 

3,544.61 

Castings    produced, 

pounds 

Cost  per  pound.  .  .  . 

7.  Core  Room: 

Total  core  cost 

Castings   produced, 

pounds 

Cost  per  pound .... 

8.  Moulding; 

Total  moulding  ex- 
pense  

137.921.00 

0.0256 

579 . 24 

1.209.38 

137.927.00 
0.0087 

9.42 
8.476.59 

Castings   produced, 
pounds 

Cost  per  pound.  .  .  . 
9.   Cleaning: 

Total  cleaning  cost. 

Castings    produced, 
nounds 

137,927.00 

0.061 

2959.51 

1,106.28 

137.927.00 

Cost  per  pound.  .  .  . 
10.   Machine  Shop: 

Total  expense 

Total  direct  labor.  . 

Per  cent  expense  to 

labor 

0.0064         0.004 

Abnormal  loss 

4.982.07  

3,695 .68 ' 

135             120 

0.008 

553 .  19 

12,296.61 

8,668.19 

142 

.Mmornial  loss 

1,895.00 

]cS(i 
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Tabulated  Uesults  fi 


niOM  THE   KxPENSE   ANALvsis-Con^maai 


First 
month 


Second 
nionth 


Third 
iiiunth 


Fourth 
month 


230.63 
217.43 


11.   Forije  Shop: 

Total  oxpcnso 

Total  direct  labor.  . 
Per  cent  expense  to 

'■»t>f>r I  1121  in« 

12.    Wood  Mill:  I  !  ^^ 

Total  expense 1.283.20     1.00197 

Total  direct  labor.  .      1.077.55,       703  17 
Per  cent  expense  to 
labor 


228.37 
204 . 24 

i 
1121 


Normal 


Three 

months' 

total 


298.08 
136.58 

218 


255.18 
260.64' 


119 


142 


13.  Assembl'f  Dept: 

Total  expense '     1.916.56      1.686.29 

Total  direct  labor.         1.717.71      1,620  51 1 
Per  cent  expense  to 
labor 


®8  100 

Abnormal'loss 
1.088.79      1.353.43 
9G8.00|     1,136.18 

J75[  120,  120 

Abnormal  lo.ss... 


2.840.79     2,740.55 
2.008.68     2.821.79 


112 


14.  Sellino  Expense: 

Total  expense 

Total  net  sales 

Per  cent  expense  to 
total 


104 


142 


97 

Abnormal  1 


100 


OSS. 


9.600.00     8,500  00 
.00 

lo! 


784.49 
614.65 

128 

109.84 
4,044.19 
2.807.35 

144 

675.79 

7.267.63 
2,450.98 

112 
816.65 


34,350  00 
►00. 0< 
16.2 


o^«^^                                  8.000.00     8,2.^0  OO' 
— 4.300.00 

The  following  analysis^m;;7;;^^];7^^        of  operT- 


tion  from  the  above  tabulation  : 


Department  G. 
Department  7. 
Department  8. 
Department  9. 
Department  10 
Department  H 
Department  12. 
Department  13. 


G.MN 


Loss 
$    579.24 
9.42 
2,959.51 
553.19 
1,895.00 
169.84 
675.79 
816.65 


^et  loss  due  to  abnormal  e.xpense  in  n.anufacturin, '         '' 
Shipments  were  forced  to  drop  with  only  a  small  reductio'n 

m  the  expense  which  increased  the  normal  bv 
In  addition  to  this  the  loss  in  profits  which  should  have  been 

realized  on  normal  shipments 


S  7,658.64 
6,650.00 
4,300.00 


lo  .U  ,„.3  d„e  to  tl,ose  a>,„or„,aI  conditions ^^^^^ 

If  the  management  had  n„t  been  able  to  spot  the  losses 
so  qu,ckly-m  the  second  nionth  of  the  exnerhnenV T 
Hustake  in  judgment  might  have  been  allotTt  ';;  o7  o 
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several  disastrous  months  or  even  years.  The  whole  expense 
of  installing  the  cost  system  was  saved  many  times  over, 
merely  by  stopping  this  loss  so  quickly. 

145.  Getting  Business  in  Dull  Times. — Now  let  us  see 
how  normal  costs  help  a  business  to  get  much  needed 
business  when  the  bottom  seems  to  have  dropped  out  of 
things.  The  case  described  is  an  actual  one,  with  fictitious 
round  figures  substituted  for  convenience  sake. 

This  foundry  was  forced  to  operate  much  below  its 
normal  capacity  so  that  losses  were  accumulating  rapidly. 
The  normal  cost  of  a  unit  of  product  was  $20,  with  a  selling 
price  of  $22.  The  management  w^as  not  inclined  to  reduce 
prices  because  material  and  labor  costs  were  still  high,  yet 
it  could  secure  but  a  few  orders. 

As  we  have  seen,  certain  items  of  expense  fluctuate  with 
production,  while  others  go  on  whether  the  plant  is  busy 
or  idle. 

The  management  of  this  foundry  widely  installed  a  good 
cost  system  at  just  this  critical  time,  which  enabled  them  to 
analyze  the  cost  of  their  product  like  this : 

Material $     6 

Labor 7 

Expense 7 

$20 

A  further  analysis  showed  that  the  $7  expense  was 
composed  of  $5  fixed  expense  due  to  idleness  and  $2  direct 
productive  expense.  Considering,  then,  only  the  direct 
expenses  they  determined  a  new  cost  which  might  be  termed 
the  ''minimum  cost.'^ 

This  cost  was  made  up  of: 

Material $  6 

Labor 7 

Expense 2 

$15 

There  is  therefore  a  margin  of  $5  between  the  minimum  and 
the  normal  cost.  These  costs  provide  limits  between  which 
prices  may  be  adjusted  with  safety  in  order  to  attract 
business  and  reduce  losses. 
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boJn!  Tf       ''^'  Intelligently.-It  mu«t  be  clearly 

borne  „,  „„„,1,  however,  that  the  ,„ini,nun.  co«t  is  not  a 
basis  for  setting  soiling  pHees.     But  all  that  can  be  secured 

Tt" Tthe'r  h'^  '"'"'"'"'"  ^""  "^'P  ♦"  '^'  back  anelt 

lots      wt     K    ''"'"''■''  "'^"'^  """'*'  "'''^^^^■'-  ^'  a  dead 

Price  it  isret^"'/""  ''"""'   '^  ^^^'^"'•^'^  ^*  the  normal 
pr  ce  ,t  ,s  better  business  to  reduce  the  price  10  or  15  per 

the  lo...es       I  hat  ,s  what  this  foundry  did,  to  such  eood 
purpose  that  its  losses  were  at  once  cut  in  hulf 
The  absence  of  this  basis  of  business  control  has  been  the 

tZ.IT7    '^''T  '"""«  "-^'^  "^---^  depres  ion 
1  he  president  of  one  large  company  for  which  we  developed 

a  complete  expense  analysis  with  normal  and  minimurn 

costs  remarked,  "If  we  had  had  that  metho.l  in  use  in  ^2^ 

r.ir  w;i7't"r'  ""i  "^^^^-^  ^  '^"^••^-  «^  ^  -^'^- 

aollars  \\  e  lost  thousands  of  orders  because  we  were 
5  or  10  per  cent  high,  simply  because  we  thought  we  had 
to  stick  t^  what  we  called  our  standard  price" 

to  show  I'rTT'  ^;P°'*-It  i-^  frequently  advisable 

omparLm      y       /^l-'   "'   ''''   departments  by   monthly 

comparison.     For  this  purpose  a  report  similar  to  that 

shown  in  Form  58,  may  well  be  used 

When  such  a  report  shows  a  fluctuation,  the  executive 
should  know  at  once  the  caii^e      p^-tK-  «  execume 

mentnl  rpn<,rf    "".,    "f*^^fe.     For  this  purpose,  a  depart- 
mental report  similar  to  that  shown  as  Form  59  may  be 

The  effectiveness  of  the  departmental  report  mav  be 
increased  by  .showing  it  to  the  foreman  two  or  three  days 

may  be  discu.ssed  and  plans  laid  for  bettering  operating 
conditions.     Form  59  embodies  an  additional  feature  in 

abor     tZ:  f'  ""^?^  '''''  ^''P'^"^^  "t-"  t«  the  dire  ; 

fluctu,ti!  r  if  Wk"  ""*  *'"  *'"^  '''''  «t"ry  of  expense 
fluctuations.     It  IS  the  ratio  or  proportion  to  production 

which  must  be  known.     Many  expense  items  may  low 

marked  increases  for  the  month  and  a  question  may  bl 

raised  as  to  why  this  should  be.     If  the  ratio  o7  these 
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Year 


Executfve    Report-Expense  Analy5is  Totals 


DepQr"tment^ 


Moni-h.5 


No 


Name 


J  a  I 


Feb 


Mor 


Non-Producfive 

5team  , 

Power  -t  LighT, 
Tool  •*■  MaitrVenancc 
Pattern  5hop 

General  Office 

General    Focroru 
Tofal  Dep"^i>  Labor  +  Expense 
Perceni  Gen'l  FocExp.ioDeptToWs 

General    Foundry 
Total  Poundru  Labor  +  Expense 
Percent  Gen' I  FcJry  \o  Fdry  PeptTotol 


3'13<« 


303 
14-54 


44 
14 

03 


20.8 


1436 


59 


15«t431 


K'K.l 


1^0 


±£1 


Ma< 


Juna 


8A 


Productive.  Dep't^ 

Melting 

Labor*^+  Expense 

To+al  Pounds  All  Castino^  Produced 

BQje  Cost  Per  Pound     Labor 

Expense 
Tota  I 

Normal  Co^t  Per  Pound 
Normal  Lobor  -i"  Expense 
/Abnormal  Loss  or  Gam 

Metal 
Net  cost  Metal  oil  Castings 
WeioKt  ad  CasTinos 
Cosfof  Metal  Per  lb:^all  Castings 

Normal  Cost  Per  Pound 
Normal  Metal  Co-st". 
Abnormal  Los5  orGoin 


Moulding 
Expense 
Labor, 
Percent  Expen-seto  Labor 

tslormol   Rate 
Normol  Expense 
Abnormal  Los^  or  Gain 


AllDeptsTobe   Included) 


1285 
3100 
.001 


51 

ooj 

13 


.00302 


j004 

.004 

I4E£. 

140 


13 
ool 


5310 
3  too 
.on 

jOI£, 

a95 


« 


00 

00 

32 

31 
00 
00 


Of  L 


o  s£>  Enh 


Of- 


r  I 


n  R«d) 


o:  s  En 


!■«  r  in 


R^d) 


2103 
,3200 

ao 

25fcO 
145 


Form  58. 


190 


COST  CONTROL  FOR  FOIXDRIES 

Deporfmenf  Reporl  rrom  Expense  Analysis 


FoHM  50. 
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increases  to  the  direct  labor  or  unit  of  production  is  shown, 
these  increases  may  turn  out  to  be  really  reductions. 

Another  report  of  value  is  the  Ratio  of  Operating  Costs, 
Form  60.  This  gives  the  ratios  of  all  operating  cost  items 
to  the  total  cost  for  the  current  month  and  period  to  date. 


ie/)T/05  OF  OP£I^AT!N(^  CO.-iZs 


/  TS^S 


O/eecT  COST 

o.efcT  LA/io/e 

Total  D/fecr  cost 

i.e3j  - 

SM/iff  tPf/'/ce  rojet-i- 
PAT ae pees  to  <f  /  p 

roT/iL  M.4,\e/r  cajr 
se^i/ycf  e)iP£/vs£ 

foTAL  St..i  £tP£/ise 

Total  apef/ir/fi/<i-  cost 


Form  60. 

With  such  reports,  an  executive  is  placed  in  a  position 
to  analyze  conditions  intelligently,  discuss  them  with  his 
department  heads  and  decide  upon  policies  productive  of 
greater  economies  in  manufacturing  and  selling.  Cost 
methods  themselves  will  not  produce  profits.  It  is  the 
use  to  which  they  are  put  which  will  bring  the  returns. 


CHAPTER  Xrv 
GATHERING  THE  FINAL  COSTS 

The  information  that  a  finished  jol,,  wJiich  was  sold  for 
$1,000  has  cost  «I,02o.  17  is  of  little  value  to  a  foundry' nan 

running  high   or  low  as  production  progresses    so  thnt 
munediate  steps  may  be  taken  to  stop  the  loss         '  ^"' 

costs  are" Jthe;  '7  '  ^"''"^  ''^""^^>''  *^«  J"'^  ^^  -der 
costs  are  gathered  on  a  record  similar  to  Form  61   which 

gathers  the  costs  as  the  work  progresses.  With  this  reco  5 
the  cost  department  can  check  the  costs  frequen  ly  o 
ettiZr  ^^'''*'"  *'^^  ^^^  ^"""'"«  '^'^•^-•^  -  ^head  of  the 

bad^atuo^Kf""'  '\"  ""T  ''^-J''b.-The  castings  made, 

control  eSlHr  t  ""  P'"^"'*^^  ^"  ''''''  ''''''  "^^^  b 

controlled  and  overweights  prevented.     Similarly  the  core 

making    moulding,  cleaning,  etc.,  is  followed.     The    o  t 

s  developed  from  the  normal  unit  costs  and  the  resul  s 

The  final  normal  cost-instead  of  the  actual-is  then 
r^ady   or  entry  on  the  comparative  cost  sumnwy  F^rm  50 
J  he  final  cost  record,  Form  02,  shows  the  cost  by  depart 

ex;teio:rTr  r.  r"  ^^  '^  '"^^--''  ''^-  -•i' 

w^th  these..  *'''   manufacturing   cost  is  shown 

on  ^he  job      '  ''^""'  '"''  '''''  ''''"'^  J^"-  -"d  profit 

coiSri""^""'  7  classification  of  product  is  a  matter  of 
considerable  importance  since  it  places  the  executive  in  a 
position  to  know  where  thp  r,r,.fif  ,  »^Aei,uuve  in  a 

product  the  losses  occTr        '    '^^  '"  ""''  ^"'  "'^  ^^'^^^ 
job  ITtl"  *''  "'*'°'  °^  ^^^^^""«  ^^^  «-'  -«ts  by 
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149.  Another  Way  to  Gather  Final  Costs. — In  another 
foundry  the  product  made  may  be  a  highly  repetitive  one 
which  flows  continuously  through  all  departments  and  is 
stored  in  finished  form.  Other  conditions  of  manufactur- 
ing make  necessary  a  casting  stores  department;  for 
instance  in  the  manufacture  of  stoves,  heaters  and  boilers, 
the  castings  are  issued  from  the  stores  department  to  the 
assembling  or  mounting  department  as  demand  requires. 
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Form  63. 

This  makes  necessary  the  Casting  Stores  Record  to  provide 
for  the  inventory  and  quantity  control  together  with  the 
cost  of  each  casting.  Such  a  stores  record  is  Form  63. 
The  costs  may  be  determined  as  a  pound  cost  for  the 
classification  or  total  production,  in  which  case  it  is  advis- 
able to  follow  up  the  individual  performance  of  moulders  in 
order  to  check  losses,  overw^eights,  and  the  quality  of 
castings  by  pieces  or  classification.  If  only  the  total  cost 
be  watched  inefficient  production  in  some  departments 
may  be  buried  in  the  lump  figure. 

Machine  shop  costs  should  be  controlled  by  operations 
and  parts  for  this  reason. 

150.  How  Detailed  Should  Costs  Be? — Daily  reports 
are  of  great  value  for  checking  performances  and  eflficiency. 
The  accuracy  of  the  monthly  results  as  shown  by  the 
expense  analysis  is  assured  if  the  daily  checking  is  care- 
fully followed  up  and  the  performances  properly  controlled. 
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Good  practical  judgment  is  necessary  to  balance  the 
detailing;  of  cost  against  the  effort  required  to  get  the 
detailed  information.  Most  foundrymen  overestimate  the 
amount  of  clerical  effort  required.  Therefore,  detailed 
costs  should  not  be  decided  against  in  advance  through 
uninformed  fear  of  red  tape. 

The  total  of  the  material,  labor  and  expense  as  collected 
from  the  order  or  classification  cost  records  must  prove 
with  the  total  of  material,  labor  and  expense  in  the  general 
ledger  accounts. 

161.  Final  Cost  of  Malleable  Castings. — In  a  malleable 
foundry  the  method  of  developing  the  final  cost  is,  in 
principle,  the  same.  The  details  vary  only  with  the 
difference  in  the  processing.  Form  64  illustrates  the  final 
cost  record  for  a  jobbing  order  where  a  test  cost  has  been 
taken  with  the  first  few  castings.  The  unit  costs  are  then 
taken  from  the  expense  analysis. 

The  initial  cost  differs  from  the  method  described  in  this 
book  in  that  the  return  scrap  is  figured  at  the  same  price 
as  the  mixture.  Consequently,  there  is  no  loss  by  difference 
in  values  of  metal. 

With  the  final  figures  on  this  form  it  will  be  noted  that 
the  cost  per  pound  parallels  the  total  cost  in  the  column 
provided  and  shows  the  profit  on  the  lot  of  castings. 

Attention  is  called  to  the  fact  that  no  loss  percentages 
appear.  This  is  because  of  the  fact  that  such  losses  as 
were  sustained  were  actually  determined  and  the  resulting 
expense  charged  into  the  departments.  The  unit  costs 
as  used,  therefore,  include  such  losses. 

152.  Final  Costs  in  a  Stove  Foundry. — The  manufacture 
of  stoves,  ranges,  heaters  and  boilers,  involves  no  change  in 
the  principles  of  costs.  A  change  in  the  form  of  cost  col- 
lection, however,  becomes  necessary  with  the  change  in 
the  processes. 

The  forms  needed  for  recording  and  developing  the  cost 
of  a  coal  range  are: 

Form  65,  the  parts  list  of  castings 

Form  66,  the  purchased  material  and  parts  list,  and 
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Form  67,  the  final  cost  sheet. 

Form  65  Hsts  every  pattern  and  casting  which  is  used  in 
making  the  complete  range  or  heater.  Even  though  a  part 
IS  used  on  several  ranges,  it  should  be  listed  with  each  one 
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The  weight  of  each  set  of  castings  is  distributed  to  the 
columns  provided  for  the  classification  of  castings,  in  order 
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to  provide  for  the  difference  in  cost  of  melting  and  metal 
due  to  varying  percentages  of  loss.  If  the  loss  is  greater 
on  one  class  of  castings  than  another,  the  melting  cost  is 
higher.  The  metal  cost  increases  because  of  the  greater 
difference  in  value  due  to  return  scrap.     For  instance : 

Class  A  shows  a  10  per  cent  loss.  The  unit  cost  is  based 
on  the  good  and  bad  castings,  consequently  the  metal  and 
melting  cost  is: 

Weight  Unit  Cost  Total 

Metal  cost,  all  castings 26 i  $0.01637  $4.32 

Scrap  credit 24  0.009  0.22 

Good  castings 240  0 .  01708  4.10 

Melting  cost 264  0.0046  1.21 

Good  castings 240  $0.02217  $5.32 

To  use  this  same  illustration  with  only  a  2  per  cent  loss, 
the  calculation  is: 

Weight        Unit  Cost  Total 

Metal  cost,  all  castings 245  $0. 01637  $4. 01 

Scrap  credit 5  0.009  0.05 

Good  castings 240  $0.0165  3.96 

Melting  cost 245  0.0046  1. 13 

Good  castings 240  $0.0212  $5.09 

In  the  first  case  the  240  pounds  of  good  castings  cost 
$5.32,  while  in  the  second  the  cost  is  $5.07,  or  approximately 
$0,001  a  pound  less. 

153.  Costs  by  Classifications. — These  classification  losses 
are  especially  valuable  in  determining  the  correct  cost  of 
repair  parts.  However,  if  it  is  certain  that  the  variation 
in  losses  for  the  classes  of  castings  in  a  foundry  is  exception- 
ally small,  it  may  be  possible  to  omit  this  part  of  the 
calculation. 

For  instance,  it  was  assumed  by  the  executives  of  one 
foundry  that  the  losses  on  three  types  of  castings  were 
respectively,  5  per  cent,  7  per  cent  and  10  per  cent. 
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A  careful  analysis,  however,  showed  the  losses  to  be 

^r  Tf^  ^^  P''  '"^^  ^"^  ^  P^^  ^^^t.  This  made  a 
marked  difiference  in  the  metal  and  melting  cost 

The  weights  from  Form  65  which  are  used  on  the  final 
cost  sheet  for  the  complete  range  or  heater,  are  the  totals 
only. 

The  classification  details,  as  stated  above,  are  used  in 
makmg  up  the  cost  of  parts  for  repairs  and  also  in  develop- 
mg  a  parts  ca^sting  cost  for  the  castings  stores  record  when 
one  IS  used. 

This  is  a  permanent  record,  although  it  will  need  occa- 
sional revision  to  secure  the  highest  degree  of  accuracy  in 
weight  and  loss  ratios.  The  actual  losses  should  be  checked 
against  this  record,  since  it  serves  as  a  standard  of  per- 
formance, so  that  increases  or  decreases  may  be  kept  well 
under  control. 

164.  Costing  the  Purchased  Parts.-The  sheet  metal 
and  purchased  parts  which  must  be  included  in  the  total 
cost  of  the  range  or  heater,  must  also  be  kept  track  of 
1 00  frequently  these  parts  and  the  material  are  figured  from 
roughly  prepared  lists  which  lack  permanency  and  therefore 
lail  to  afford  proper  control. 

One  of  the  most  convenient  ways  to  build  up  the  cost  of 
these  parts  is  to  set  up  a  permanent  bill  of  materials  like 
Form  66,  which  is  called  the  -purchased  material  and  parts 
list.  Ihe  details  for  the  cost  of  each  item  should  be 
recorded  on  the  stores  record.  This  form  needs  no  expla- 
nation until  we  come  to  the  set  of  columns  headed 
Less  Allowances." 

To  build  up  a  parts  specification  it  is  necessary  to  deter- 
mine the  exact  requirements  of  each  range,  heater  or  boiler 
It  is  a  well  known  fact,  however,  that  there  is  some  waste 
and  loss.  For  instance,  100  stove  bolts  may  be  required 
lor  a  given  quantity  of  a  certain  type  of  stove  The 
actual  withdrawal  from  stock  may,  over  a  period,  be  110- 
an  increase  of  10  per  cent  in  the  quantity  and  cost.  This 
10  per  cent  may  then  be  added  to  the  actual  requirement 
as  Illustrated  on  the  form,  or  the  loss  may  be  carried  as  an 


GATHERING  THE  FINAL  COSTS 


203 


expense  to  the  department  and  accounted  for  in  the  expense 
analysis. 

Whichever  way  is  used  the  amount  of  the  loss  must  be 
accounted  for  in  order  to  keep  the  balance  of  stores  correct, 
and  the  cost  must  parallel  this  accounting,  otherwise  the 
inventory  values  will  not  be  accurate. 

Assuming  that  these  losses  are  here  accounted  for  by  the 
use  of  percentages,  the  amount  of  each  item  is  added  and 
the  result  is  the  total  cost  as  shown  in  the  last  column  on 
the  form. 

155.  Permanent  Specification  Records. — With  these  lists 
made  up,  two  permanent  specifications  book  records  are 
established,  Form  65,  giving  the  weights  of  castings,  and 
Form  66,  the  cost  of  all  other  parts.  With  the  unit  costs 
from  the  expense  analysis  and  piece  rates  for  the  labor,  we 
are  ready  to  gather  the  final  costs  on  Form  67. 

The  form  is  in  general,  sufficiently  clear.  Attention  is, 
however,  directed  to  that  portion  which  gives  the  weights 
of  metal  and  the  parts  lists  from  which  the  information  is 
taken.  Attention  is  further  directed  to  the  departmental 
cost  and  the  division  into  material,  labor  and  expense. 

A  representative  list  of  departments  is  illustrated,  but 
it  is  to  be  remembered  that  such  a  list  may  be  different  for 
every  foundry. 

The  cost  of  the  metal  and  melting  for  the  range  called 
''Oakland  size  72,"  is  seen  to  be  $6.62. 

The  departments  are  listed  in  the  order  of  manufacturing. 
The  unit  costs  for  these  departments  are  entered  opposite 
the  department  names  so  that  the  labor  and  expense  costs, 
separately  determined,  may  be  totaled  in  the  last  column. 
The  sum  of  all  labor  and  expense  items  amounts  to  $14.78. 

The  next  item  is  for  purchased  material  and  parts,  the 
cost  of  which  was  determined  on  the  parts  list,  Form  66. 
This  cost  is  entered  as  one  amount,  the  details  having  been 
accounted  for  on  the  parts  list. 

There  are  thus  three  divisions  on  the  final  cost  sheet, 
namely:     The  metal  cost,  making  and  flushing  labor  and 
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expense,  and  the  purchased  parts  cost,  which  gives  a  total 
manufacturing  cost  of  the  range  amounting  to  $23  05 
166.  The  Journal  Entries.— The  sum  of  manufacturing 
cost  on  all  shipments  made  for  the  month  is  credited  to  the 
Goods  Fmished  and  in  Process  Account,  and  debited  to  the 
Cost  of  Goods  Sold  Account,  as  was  explained  in  the 
preceding  chapters. 

Beyond  the  manufacturing  cost  is  the  selling  expense 
which  when  added  gives  the  final  cost  of  the  product  exclu- 
sive of  the  estimate  for  discounts  and  other  additions 
and  deductions  which  may  occur  in  the  general  accounting 

It  having  been  determined  from  past  records  that  these 
Items  amount  to  7  per  cent  of  the  manufacturing  and 
selling  cost,  this  amount  is  added  and  the  final  cost  is  the 
next  figure,  $27.18. 

157.  Changes  in  Metal  Costs.-The  selling  price  is  then 
entered  and  the  profit  on  the  product  sold  is  recorded 
It  may   be   assumed,  to  illustrate,  that  all  the  cost  items 
during  a  period  to  follow,  remain  the  same  with  the  excep- 
tion of  Pig  and  Scrap.     Pig  and  Scrap  may  have  advanced 
in  price.     This  would  obviously  change  the  whole  final  cost 
sheet.     At  the  top  of  the  form,  however,  is  an  item  -cost 
of  metal  mix  per  net  ton-$30.     If  metal  prices  advance  so 
that  the  cost  of  the  mixture  per  net  ton  becomes  $33  the 
advance  in  the  unit  cost  will  be  the  same  as  the  advance  in 
the  metal  prices,  or  10  per  cent.     This  is  based  on  the  as- 
sumption that  the  price  advances  are  in  the  same  ratio  for 
both  pig  iron  and  scrap.     If  the  advance  ratios  differ  the 
correct  accounting  must   be  made  through   the  expense 
analysis  in  order  to  determine  the  correct  unit  cost. 

When  the  correct  unit  determination  is  made  the 
difference  may  be  made  to  the  manufacturing  cost  through 
the  item  '^Adjustment  for  metal  prices."  This  adjustment 
IS  sometimes  made  following  the  final  cost  item.  This  will 
not,  however,  give  the  correct  adjusted  cost.  To  illustrate 
let  us  refer  to  the  preceding  paragraphs  where  the  manu- 
facturing cost  of  the  range,  $23.05,  was  mentioned  as  the 
credit  to  the  Goods  Finished  and  In  Process  Account  and  the 
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debit  to  the  Cost  of  Goods  Sold  Account  when  the  range  is 
shipped. 

158.  Adjusting  the  Difference. — If  we  assume  that  the 
adjustment  for  the  increase  in  metal  cost  is  10  per  cent,  the 
amount  of  the  adjustment  will  be  10  per  cent  of  $5.11  or 
$0.51,  which  when  added  to  the  original  manufacturing 
cost  will  give  a  new^  total  of  $23.56.  It  is  this  new  total — 
$23.56,  which  now  becomes  a  credit  to  the  Goods  Finished 
and  In  Process  Account  instead  of  the  $23.05.  If  the  adjust- 
ment is  not  made  at  this  point  in  the  calculation,  the  balance 
in  the  Goods  Finished  and  In  Process  Account  cannot  be 
correct.  To  illustrate  this  point  the  following  calculation 
is  given : 

The  amount  for  adjustment  is  $0.51.  If  the  credit  is 
made  on  the  basis  of  the  $23.05  cost  it  will  leave  $0.51  too 
much  in  the  Goods  Finished  and  In  Process  balance.  Then 
if  20,000  ranges  are  sold  during  the  year,  the  inventory 
balance  in  the  Goods  Finished  and  In  Process  Account  will 
be  too  high  by  $10,200.  To  be  correct  the  credit  must  be 
made  on  the  same  basis  as  the  cost,  the  metal  having  been 
credited  to  the  Pig  and  Scrap  Account  and  charged  into 
Process  and  Finished  Stock  at  the  new^  prices. 

Many  other  forms  of  final  cost  records  might  be  presented 
but  they  would  differ  only  in  detail.  The  illustrations 
given  will  suffice  to  show^  the  appHcation  of  the  methods 
described  in  the  preceding  chapters. 

159.  Calculating  the  Profit. — These  final  cost  sheets 
have  all  shown  the  manufacturing  cost,  final  cost  and 
selling  price.  The  next  step  is  to  apply  the  manufacturing 
cost  to  the  sales  w^hich  have  been  made  during  the  month 
so  that  the  manufacturing  profit  may  be  shown  on  the  final 
statement. 

As  shipments  are  made  and  invoiced,  a  copy  of  each 
invoice  should  be  sent  to  the  cost  department.  By  refer- 
ring to  the  cost  records  the  cost  department  should  enter 
the  manufacturing  costs  on  the  invoice  opposite  the  sales 
price  of  each  item.  The  sum  of  these  costs  deducted  from 
the    sales    gives    the    manufacturing    profit.     When    the 


200 


COST  CONTROL  FOR  FOUNDRIES 
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selling  expense  is  deducted  the  difference  is  the  net  income  or 
profit  from  operations. 

It  is  valuable  to  know  the  profit  or  loss  for  the  month 
by  classification  of  product.  This  may  be  by  classes  of 
castings  for  a  grey  iron  jobbing  foundry  or  malleable 
foundry.  For  a  stove  foundry  the  classification  may  be 
by  gas  ranges,  coal  ranges,  stoves,  heaters,  boilers  and  so  on. 

This  is  accomplished  by  classifying  the  invoices  and 
totaling  the  classification  cost  and  sales. 

The  accounting  for  the  total  of  all  sales  at  the  end  of  the 
month,  using  the  figures  set  up  on  the  chart  of  accounts, 
Form  2,  Chapter  2,  will  be  as  shown  in  the  accompanying 
illustration. 
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CHAPTER  XV 
THE  FINAL  STATEMENTS 

With  old  methods  of  accounting  the  taking  of  the  annual 
inventory  was  an  event  of  great  importance  because  at  that 
time  the  books  were  closed  and  the  results  of  the  year's 
business  determined.  During  the  intervening  months, 
Httle  or  no  definite  knowledge  of  operating  conditions  was 
available.  Once  a  year  was  as  often  as  most  people 
wanted  to  make  up  a  final  statement,  because  it  w^as  too 
great  a  task  to  undertake  at  more  frequent  intervals.  In 
some  instances,  however,  a  semi-annual  inventory  and 
closing  of  the  books  was  the  practice.  Even  then,  the 
statements  presented  very  meager  information.  The  old 
methods  are  even  today  too  commonly  used.  One  reason 
for  the  colossal  effort  required  in  drawing  up  a  statement 
under  the  old  methods  lay  in  the  fact  that  not  uncommonly 
50  or  more  ledger  accounts  were  required  merely  for  the 
items  of  expense. 

160.  Eliminating  Needless  Accounts. — A  definite  control 
of  operating  conditions  is  exceedingly  difficult  with  such  a 
list  of  accounts.  The  general  ledger  should  carry  only 
the  control  accounts.  The  details  which  are  nowadays 
properly  shown  by  the  expense  analysis  become  a  statistical 
guide  for  the  purpose  of  directing  the  management  toward 
greater  economies.  To  wait  until  the  close  of  the  year  to 
determine  the  results  of  operations  is  too  long  a  period  of 
uncertainty.  They  should  be  known  at  the  end  of  each 
month. 

The  details  of  control  through  the  use  of  the  expense 
analysis  have  been  described  in  the  preceding  chapters. 
Proving  the  cost  figures  with  the  general  accounts — a 
practice  which  has  been  introduced  and  successfully  used 
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by   many  of   the   more   progressive   foundries,   has   been 
emphasized.     It    therefore    becomes   possible,    with   little 
extra  effort,   to  determine  the  condition  of  the  business 
monthly      Occasionally  a  foundry  man  who  is  enamored  of 
the  possibilities  offered  by  a  modern  cost  system,  tries  to 
get  a  proht  and  loss  statement  weekly,  but  that  is  not  to  be 
recomnaended      A  monthly  statement  is  quite  sufficient 
when  the  machinery  for  checking  the  daily  performances  is 
followed      \\ith  frequent  checking  up,  losses  and  waste 
are  not  hkely  to  continue. 

The  proof  of  operations  is  to  be  found  in  the  final  state- 
ments. I.e.,  the  statements  of  condition  and  the  statement 
ot  operations. 

161  The  Statement  of  Condition.-The  statement  of 
condition  IS  a  form  on  which  are  listed  the  assets  and  lii^- 
bdities  of  he  business.  They  are  set  up  in  parallel  columns 
•so  as  to  disclose  the  net  worth.  This  form  is  sometimes 
termed  a  balance  sheet.  It's  purpose  is  to  present  facts 
so  that  the  executive  and  Board  of  Directors  may  know 
vvhere  they  stand  The  statement  of  operations  furnishes 
the  details  of  such  a  statement  and  shows  hotv  the  profits 
were  made  or  why  and  where  the  losses  occurred 

The  statement  of  condition  is  today  recognized  for  its 
real  value  to  executives  and  has  come  into  very  general  use 
It  discloses  the  net  results  of  operations  for  the  period  but 
in  totals  only.     It  gives  no  indications  as  to  where  or 'why 
profits  were  made  or  on  what  losses  occurred.     The  state 
ment  of  operations,  however,  is  an  analysis  of  the  general 
totals  and  shows  how  the  results  of  the  period  have  been 
produced.     It  presents  first  the  net  sales,  then  the  inven- 
tory of  the  Goods  Finished  and  In  Process  at  the  beginning 
of  the  period  with  all  additions  to  this  account  through 
direct  material,  and  labor  and  the  expense  of  doing  business 
for  the  month.     Deductions  are  made  to  the  expense  for 
any  production   which  is  to  be  capitalized  and   the  net 
amount  shows  the  inventory  of  the  Goods  Finished  and  in 
Process  Account  with  additions  and  deductions  for  the 
month.     The    difference    betwen    this    amount    and    the 


i 


inventory  of  Goods  Finished  and  in  Process  at  the  end  of 
the  month  should  check  with  the  Cost  of  Goods  Sold. 

162.  Building  up  the  Statement.— The  sales  less  the  cost 
of  goods  sold  becomes  the  manufacturing  profit.  The 
deduction  of  selling  expense  gives  an  amount  representing 
the  true  trading  profit.     Accounting  for  other  items  of 


Form  69. 


income  and  deduction,  the  final  amount  is  the  net  profit 

for  the  month. 

The  statements  shown  in  this  chapter  are  all  on  a  com- 
parative basis,  because  standing  alone,  void  of  comparison 
with  the  other  months  or  periods,  they  are  much  less  valu- 
able. It  is  the  comparison  of  figures  with  former  periods 
which  shows  the  real  success  or  failure  and  permits  of 
intelligent  deductions  which  will  lead  to  improved  policies 
of  management. 
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onll:-        .J"      Balance.-To  develop  the  statement  of 

ledi  T;       V     "'  '*'P  '^  *"  '^^'  ^  ♦"^'  balance  of  the 
ledger  after  all  journal  entries,  described  in  the  preceding 

i^  orm  69  with  the  accounts  arranged  in  approximately  the 
same  order  as  they  are  listed  on  the  statement  of  condition 
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Form  70. 

A  great  deal  of  study  has  been  given,  by  bankers,  accoun- 
tants and  credit  men,  to  the  form  which  a  statement  of 
condition  should  take.  Many  arrangements  have  been 
tried,  but  the  one  shown  on  Form  70  has  been  generally 
accepted  as  being  the  most  logical  because  of  the  clearness 
ot  the  way  it  is  developed. 

This  simple  statement  shows  the  results  of  the  current 
month  m  comparison  with  the  preceding  month,  with  the 
resulting   increases  and  decreases.     It  includes   also   the 
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totals  only  for  the  statement  of  operation  for  the  current 

month. 

Several  of  the  figures  used  in  this  statement  may  seem 
ridiculously  out  of  proportion  to  those  of  any  foundry 
business.  Many  accounts  which  are  necessary  to  the 
conduct  of  a  business  do  not  appear.  It  has  not  been  the 
purpose  here  to  present  all  the  accounts  necessary  because 
of  the  extended  and  unnecessary  discussion  which  would 
be  required.  The  object  has  been  to  simplify  the  illustra- 
tion and  present  the  method  of  cost  accounting  rather  than 
a  treatise  on  the  details  of  general  accounting.  No  attempt 
whatever  has  been  made  to  give  truly  representative  figures 
in  any  of  these  chapters.     In  fact,  this  has  intentionally 

been  avoided. 

164.  The  Detailed  Statement  Is  a  Guide. — The  state- 
ment of  condition  is  analyzed  to  show  first  the  current 
assets  with  inventories  listed  according  to  the  accounts. 
These  are  followed  by  the  fixed  assets,  prepaid  operating 
expenses,  and  total  assets,  then  the  liabiUties  and  capital. 
The  comparison  of  the  two  months  in  parallel  makes  it 
easy  to  determine  the  increases  or  decreases  in  each  item 
of  assets  and  liabiUties.  The  total  net  increase  or  decrease 
is  to  be  found  in  the  Surplus  Account,  or  as  shown,  the 
Current  Profit  and  Loss.  This  is  the  profit  or  loss  for  the 
month  and  the  balancing  figure. 

This  same  profit  is  also  determined  separately  through 
the  statement  of  operations  and  thus  serves  as  a  check  or 
proof  of  accuracy.  The  statement  of  operations  is  shown 
as  Form  71,  and  gives  the  current  month  figures  in  parallel 
with  the  period  to  date.  This  comparison  is  valuable  in 
that  it  shows  how  the  profits  have  developed  over  any 
number  of  months  for  the  fiscal  year  as  well  as  for  the 
month  just  past. 

165.  Another  Arrangement  of  the  Statement. — Another 
arrangement  is  to  show  the  previous  month,  the  period 
to  date  and  the  month  just  past.  The  heading  for  this 
preseutation  would  be: 
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For  Month        For  Four  Months'  Period 
Ended  April  30  Ended  May  30 
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Form  71 


Preparing    the  statement  of  operations  very  logically 
turns  our  attention  to  the  preceding  chapters  whe;:irhas 
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been  clearly  shown  how  each  item  of  material,  labor  and 
expense,  has  been  accounted  for. 

Such  a  statement  might  be  prepared  by  actually  taking 
inventories  but  this  would  make  a  burdensome  task  for  most 
foundries  and  might  just  as  well  be  avoided.  Once  a  year 
is  sufficient  for  the  purpose  of  a  check  against  the  various 
inventory  accounts.  Even  then,  if  conducted  according 
to  the  records  which  have  been  introduced  and  described, 
the  work  becomes  a  much  easier  task  as  compared  with  the 
old  methods  of  taking  physical  inventories. 

166.  Physical  Inventory  Is  Not  Needed. — The  monthly 
physical  inventory  can  be  avoided  by  using  the  deduction 
method.  Take,  for  instance,  the  account  for  Miscellaneous 
Stores.  A  perpetual  inventory  record  is  maintained  and 
the  ledger  account  shows  the  value  of  these  stores  in  bulk. 
Whenever  materials  or  supplies  are  issued  they  are  reported 
to  the  cost  department  so  that  at  the  end  of  the  month,  the 
total  issue  may  be  accumulated  and  the  value  representing 
such  issues  or  consumption  becomes  a  credit  to  the  account, 
thus  leaving  a  new  balance  in  dollars  and  cents. 

When  these  materials  and  supplies  are  used  and  credited 
to  the  account  from  which  taken,  they  go  either  to  the 
product  being  made  or  the  expense  of  doing  business. 
There  must,  therefore,  be  accounts  to  which  these  items 
may  be  charged.  For  this  purpose,  the  Goods  Finished 
and  In  Process  Account  has  been  created  to  receive  all 
direct  charges  and  the  Manufacturing  Expense  Account  to 
receive  all  expense  charges.  The  analysis,  therefore,  which 
is  to  be  set  up  on  the  statement  of  operation  must  show 
these  transactions. 

Aside  from  the  item  of  net  sales,  the  month's  business 
opened  with  balances  in  the  various  accounts,  among  which 
we  will  refer  for  the  present  only  to  the  inventory  accounts. 
Since  the  account  of  Goods  Finished  and  In  Process  is  the 
point  of  accumulation  for  all  materials,  labor  and  expense 
accounted  for  during  the  period,  its  inventory  balance  is 
the  starting  point.  The  next  items  show  the  consumption 
of  the  direct  materials,  and  the  money  paid  for  direct  labor. 
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paid  ou.  Ho^t  :ir  riTuTre^aer 
mmed  has  been  thoroughly  explained  in  the  preced  n." 
chapters    and    thev  are    a<5    i;«fl^  .u  Preceaing 

operations.  '*''^    °"    ^'^^  statement  of 

addH^nf  to  fr'  '"  ^7^"*°'y--All  of  these  items  show 

Pro  ess      Ther?""\''  "^""'"''^  °'  '"'''''  ^^-^^'^d  and  In 
l-rocess.     There  are,  however,  deductions  to  be  made  for 

ransfer  charges  and  those  items  which  must  be  charged  to 
the  asset  accounts,  the  development  of  whi  h  ha  been 
c  eaHy  described  in  the  preceding  chapters.     These    reS 

Targ:   ih  :  the"'  f'^"  ''''''''''  ^^""^  *^^  total  e^^l 
cnarges    giv  e  the  net  amount  of  Manufacturing  Expense 

When  the  cost  of  goods  sold  for  the  month  is  credited  to 

ne«  balance      Inventory  (ioods  Finished  and  In  Process 
at  End  of  Month."     When  this  amount  is  deducted  Tom 

Zzt::z::  *'^  '^^-"'-^  ^^  '^^^  --^•^  piuiddi;!" 

and  deductions,  we  arrive  at  the  cost  of  goods  sold 

f  we  then  deduct  the  net  Cost  of  GoodsVold  from  the 
Sales  we  will  have  determined  the  manufacturing  Ifit 
which  IS  the  next  item  on  the  statement.     The  loss  dT  t ' 
abnormal  conditions  is  then  deducted  and  the  n     nianl 
faeturing  profit  determined  "' 

the 'Lduct'^s?/,  °\  ^^"'"^r'*  ""^^  ^°^*  ™«"^^  ♦«  "market 
tt^e  product  sold  during  the  month.     This  expense  is  an 

addition  to  the  cost  of  operations  and  is  treated  tZugh  the 
tern  o   selhng  expense  in  the  next  deduction.     This  gi  es 
the  net  income  or  gross  profit  from  operations      /he 
profit  from  manufacturing  and  selling  the  product  ' 

1  here  are  however,  other  activities  in  every  business 

vhich  affect  the  profits,  and  which  should  be  separated  from 

the  manufacturing  and  selhng;  for  instance,  ca'h  discount 


are  taken   or   allowed   and   interest   is   received    or   paid. 

169.  Financial  Operations.— They  have  no   relation  to 

manufacturing  because   they   are   the  result    of   financial 


o 


management.  Interest  is  paid  because  money  is  borrowed 
and  it  is  received  because  there  is  an  excess  of  capital  on 
deposit  or  invested.  Neither  of  these  items  has  any  effect 
on  manufacturing  performances.  Cash  discounts  are 
allowed  as  an  inducement  for  the  prompt  return  of  money 
which  was  delivered  or  shipped  in  the  form  of  the  product 
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made.  Discounts  are  taken  on  purchases  to  conserve 
capital.  The  income  and  deductions  from  these  transac- 
tions are  next  entered  on  the  statement  and  are  added  to 
or  subtracted  from  the  trading  profit  and  the  result  is  the 
final  net  profit  from  operations.  This  amount  agrees  with 
the  profit  or  additions  to  Surplus  in  the  statement  of 
condition. 

170.  Profit  and  Loss  by  Lines. -These  statements 
account  for  the  business  as  a  whole,  but  it  is  not  yet  known 
whether  there  are  losses  on  some  lines  of  product  and  exces- 
sive profits  on  others.  It  may  be  that  some  lines  are 
sufficiently  profitable  to  be  able  to  carry  the  losses  of  other 
Imes.  The  obvious  questions  become,  ^' Which  of  my  lines 
are  i)rofitable  and  which  show  losses?"  ''How  am  I  to 
determine  this?" 

It  needs  but  a  short  time  each  month  to  assort  the 
invoices,  on  which  the  cost  has  been  extended  by  classes 
of  product.  It  is  then  easy  to  prepare  a  detailed  state- 
ment of  operations,  similar  to  Form  72.  The  first  set  of 
columns  shows  the  total  for  the  month  in  check  with  the 
first  statement  Form  71.  The  classes  or  lines  of  the  product 
are  then  listed  in  the  columns  to  the  right.  The  total  of 
the  sales  by  lines  as  well  as  the  cost  of  each  line  must  check 
with  the  totals  as  shown  for  all  lines  of  the  business  as  a 
whole.  The  details  or  the  intermediate  items  have  been 
omitted  but  may  be  entered  if  desired. 

An  examination  of  this  statement  shows  that  Class  D 
shows  a  loss  while  the  other  classes  show  reasonable  profits. 
It  may,  many  times,  show  that  this  condition  is  much  worse, 
which  when  discovered,  would  call  for  a  further  analysis  of 
the  details  of  manufacturing  to  learn  what  is  wrong. 
171.  General  Summary.— Having  completed  the  detailed 
description  of  a  general  method  for  accurate  cost  finding, 
let  us  review  briefly  the  steps  taken. 

To  recapitulate: 

1.  We  start  with  an  inventory. 

2.  We  add  to  the  inventory  accounts  by  purchasing. 

3.  We  use  materials  which  go  direct  to  the  product  (Goods  in  Process). 
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4.  We  use  supplies  or  expense  materials  which  are  a  part  of  the  overhead 

(Manufacturing  Expense). 

5.  We  account  for  all  labor  as — 

(a)  Productive — to  the  product  (Goods  in  Process). 

(b)  Non-productive — to  overhead  (Manufacturing  Expense). 

6.  We  have  thus  developed  two  accounts: 

^^Goods  in  Process"  including  all  items  of  labor  and  material  charge- 
able direct  to  the  product;  and 

"Manufacturing  Expense.''     The  overhead  or  the  indirect  expense 
necessary  to  produce  the  product. 

We  have  manufactured  to  produce,  and  the  expense  has  gone  in 
just  two  directions,  namely — 
To  the  product,  or 
To  the  expense  necessary  to  make  it. 

7.  The  manufacturing  expense  has  been  analyzed  in  detail  in  the  expense 

analysis. 

8.  Through  this  analysis  we  gain  the  necessary  control  of  the  business, 

and  we  determine  a  basis  for  figuring  the  cost  of  the  product. 

9.  We  cost  our  product: 

When  sold,  we  credit  this  cost  to  the  "Goods  in  Process"  account, 
i.e.,  we  pull  out  of  the  Goods  in  Process  inventory,  at  cost,  what 
has  been  sold.     This  is  the  "Cost  of  Goods  Sold." 

10.  The  expense  analysis  gives  the  details  of  Selling  Expense. 

The  addition  of  this  expense  to  the  manufacturing  cost  gives  the 
final  cost  of  the  product. 

11.  The  product  is  sold. 

12.  The  cost  of  goods  sold  against  the  sales  gives  the  operating  profit  or 

loss. 

13.  With  the  closing  of  the  books  these  facts  are  further  detailed  in: 

The  summary  of  Expense  Analysis. 

Tying  the  costs  in  with  the  general  books. 

The  trial  balance. 

The  statement  of  conditions,  and 

The  statement  of  operations. 

These  statements  are  the  last  use  of  cost  figures. 
Throughout  this  discussion  we  have  tried,  not  only  to 
describe  correct  costing  methods,  but  to  emphasize  the 
use  to  which  the  reports  and  figures  should  be  put. 

172.  You  Must  Use  Your  Costs. — It  seems  trite — but 
experience  has  proved  the  need — to  say  that  cost  accounting 
left  to  itself  will  not  make  profits  for  you.  Yet  some  men 
seem  to  feel  that  it  will.  If  you  have  a  good  cost  system, 
don't  be  satisfied  merely  with  gathering  the  cost  figures — 
study  them  and  use  them  to  guide  your  policies  and  to 
increase  the  efficiency  of  your  plant  and  hence  your  profits. 
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It  costs  something—not  much—but  something,  to  run  a 
cost  system.  If  you  are  not  wilHng  to  spend  a  little  time 
studying  and  applying  the  figures  it  gives  you,  throw  it 
out  the  window  and  stop  the  expense.  But  if  it  is  a 
good  system,  fitted  to  your  needs,  and  if  you  really  use  it, 
it  will  show  you  how  to  make  many  times  as  much  money 
as  it  costs. 


INDEX 


Abnormal  costs  {See  Normals). 
Accounting,  for  cost  of  goods  sold, 
15,  19,  206,  214 

for  goods  returned,  112 

for  labor,  60 

for  manufacturing  expense,  15, 
19,  28,  40,  57,  58,  104,  108, 
110,  155 

for  materials,  41  to  58 

for  pattern  shop  charges,  107,  108 

for  share  of  office  expense  to  selling 
expense,  109,  110 

for  tool  and  maintenance  charges 
to  assets,  103,  104 

two  fundamentals  in,  27 
Accounts,  asset,  19,  104,  108 

chart  of  complete,  18 
of  condensed,  16 

cost  of  goods  sold,  15,  157 

eliminating  needless,  207 

goods  in  process,  15,  57,  58,  108 

list  of,  18 

manufacturing  expense,  15,  19, 
28,  40,  57,  58,  104,  108,  110 

pay  roll,  19,  74 

receiv^able,  19,  206 

sales,  15,  157 

selling  expense,  110 
Adjusting,  inventory  account,  56 
Analysis,  departmental,  76,  120 

of  abnormal  losses  and  gains,  181 

of  annealing,  98,  146 

of  cleaning,  97,  143 

of  core  room,  95,  137 

of  General  Factor}',  91,  110 

of  General  Foundry,  92,  119 

of  General  Office,  90,  107,  166 

of  iron,  49 

of  labor  costs,  59 

of  machine  shop,  99,  150 


Analysis,  of  melting,  93,  122 
of  metal  costs,  94,  127 
of  moulding,  96,  139 
of  packing  and  shipping,  100,  154, 

166 
of  pattern  shop,  89,  106,  166 
of  pay  roll,  70,  71,  72,  73 
of  power  and  light,  85 
of  steam  dep't.  expense,  81 
of  supplies  used,  53 
of  tool  and  maintenance,  86,  87, 

88,  166 
of  selling,  101,  155 
summary,  163 
why  valuable,  77,  120 
Annealing,  analysis  of,  98,  146 
department,  23,  146 
materials  account,  18,  57,  58 
need  of  correct  units,  149 
sample  computation,  148 
unitizing  costs,  147 
Appraisal,  value  of,  35 
Asset  accounts,  analysis  entries  from 
Pattern    Dept.,    89,    107,    108, 
166 
analysis    entries    from    Tool    and 
Maintenance  department,  87, 
103,  104,  166 
list  of,  19 
Auditing,  an  aid  to,  162 
Averages,   errors  for  materials  and 
supplies,  56 
errors  in  using  for  metal,  134 


B 


Balance,  trial,  209,  210 
Boiler,  steam,  department,  23,  81 
Books  of  general  accounting,  adjust- 
ing for  abnormals,  175 

hook  entries,  166 

journal  entries,  169 
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Books  of  gent-ral  accounting,  post 
ing  expenditures,  30 
tying  costs  to,  8,  162 
Buildings,  account,  19 
Business,  getting  in  dull  time.-^,  187 


Calculating  depreciation,  34 

where     moulding     machines     are 
used,  142 
Capital  stock,  account,  19 
Cash  account,  19 
fund,  petty,  32 
voucher,  petty,  77 
Castings,  cored,  when  uniform,  138 
cost  calculation,  121-135 
detailed  cost  of,  135 
Charts,  of  accounts  complete,  18 
of  accounts  condensed,  16 
of  graphic  costs,  168,  170 
Charge    register,    book    of    original 
entries,  30 
summary  of,  77,  78 
Checking,  time  cards,  64 

use  of  supplies,  52 
Classification,  of  costs,  201 

of  labor,  68,  69,  70 
Cleaning,  analysis  of,  97,  143 
department,  23,  143 
for  the  large  concern,  144 
in  a  malleable  foundry,  145 
Coke,  accounts,  18,  57,  58 
report  of  uses,  50,  51,  93 
Comparative  cost  figures,  20,  153 
Conditions,   cost  systems  must  fit 
22 
intimate  knowledge  of,  183 
statement  of,  208,  210 
Core  room,  analysis  of,  95 
department,  23,  95 
expense,  137 

methods,  distribution,  138 
when  castings  are  uniform,  138 
Cost,  accuracy  of,  5 
danger  of,  173 

fluctuate,  172 
annealing,  a  sample  computation, 
148 


Cost,     annealing,    need    of    correct 
units,   149 
annealing,  unitizing,  147 
bird's-eye  view  of,  15 
by  classifications,  201 
changes  in  metal,  204 
comparative,  153 
control  operations,  how,  184 
depreciation  for,  35 
details  of,  8 

example  of  normal  costing,  175 
figures,  comparing,  20,  153 
figuring  the  metal,  121-135 
final  gathering,  192,  195 
finding,  common  sense,  41 
function  of,  2 
graphic  chart,  168,  170 
how  detailed  should  they  be,  195 
an   important   difference   figuring 

metal,  128 
labor  analysis,  59 
maintenance  orders,  105 
malleable  foundry,  196,  197 
metal  calculations,  130 
methods,  how  to  design,  7 
moulding,  normal,  176,  177 
normal  and  abnormal,  172 
normal,  using  the  figures,  174 
of  goods  sold,  accounting,  15,  19 

206,  214 
of  a  job  or  order,  192 
of  machine  work,  150 
of  an  order,  total,  151 
of  purchased  parts,  202 
of  sand,  140 
per  pound,  5 
sheet  final  form,  194 
stove  foundry,  197,  200 
summarizing  for  the  work  so  far 

165 
system  must  fit  conditions,  22 
tying  into  books,  8,  152 
use  of,  1,  217,  218 
using  a  base,  124 
what   a   wrong   method    will  do, 

133 
when  small  eastings  the  rule,  132 
Cupola,  report  vs  record,  50 
summary  of,  51 
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D 


Definitions,  expense,  12 
labor,  12 

direct,  12 

indirect,  12 
manufacturing  expense,  12 
material  costs,  11 
overhead,  12 
selling  expense,  12 
Departments,  annealing  analysis,  98, 

146 
cleaning  analysis,  97,  143 
core  room,  95,  137 
cost,  what  they  are,  21 
expense    analysis,    why  valuable, 

77 
general  factory  analysis,  91,   110 

foundry  analysis,  92,  119 

office  analysis,  90,  107,  166 
list  of,  23 

machine  shop  analysis,  99,  150 
melting  analysis,  93,  122 
metals  cost  analysis,  94,  127 
moulding  analysis,  96,  139 
overhead  expense,  20 
packing    and    shipping    analysis, 

100,  154,  166 
pattern  shop  analysis,  89,  106,  166 
power  and  light  analysis,  85 
selling  expense  analysis,  101,  155 
special,  23 

steam  (boiler)  analysis,  81 
two  kinds  of,  28 
tool  and  maintenance,  86,  87,  88, 

166 
what  they  accomplish,  24 
Depreciation,  calculating,  34 
for  cost  purposes,  35 
reserv^e  for,  account,  19,  40,  169 
Differences,  adjusting,  205 

in  figuring  metal  costs,  128 
Distribution,  another  method,  115 
basis  of,  115 
different    results    from    different 

methods,  118 
example  of,  114 
errors,  how  they  creep  in,  26 
expense,  how  to,  24 


Distribution,  labor,  13 
no  one  best  way,  117 
of  annealing,  98,  146 
cleaning,  97,  143 
of  core  room  expense,  95,  137 
of  general  factory  expense,  91,  110, 

113 
of  general  office  expense,  81 
of  machine  shop  expense,  99,  150 
of  melting  expense,  93,  122 
of  metal  cost,  94,  127 
of  moulding  expense,  96,  139 
of  packing  and  shipping  expense, 

100,  154,  166 
of  pattern  shop  expense,  89,  106, 

166 
of  power  and  light  expense,  85,  102 
of  selling  expense,   101,   155,   157, 

158,  159 
of  steam  expense,  81 
of  tool  and  maintenance,  86,  87, 

88,  166 
practical  plan,  116 

E 

Engineering,  power  and  light,  23,  85 
problems,  22 

steam  department,  82,  83 
Entries,  fixed  charges,  40 
for  the  final  cost,  204 
in  the  general  books,  166 
journal  entries  needed,  169 

materials,  57 
packing  and  shipping  expense  to 

selling,  154 
pattern  shop,  89,  107,  108,  166 
pay  roll,  74 

posting  expenditures,  30 
share  of  office  expense  to  selling, 

109 
source  of,  30 

tool    and    maintenance,    87,    103, 
104,  166 
Equipment,  account,  19,  104,  108 

ledger,  plant,  36,  37 
Errors,  common  ones,  126,  132 
how  they  creep  in,  26 
of  using  averages  for  materials  and 
supplies,  56 
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Krrors,  of  using  averages  for  metal 

costs,  134 
Expense  analysis,  departmental,  20, 
23 
sample  form  of,  79,  80 
why  valuable,  77 
Expense,  definition  of,  12 
departmental,  20,  23 
how  to  distribute,  24 
items,  listing,  SI 
manufacturing,  12,  19,  20 
materials,  47 

summary  of,  47 
posting  to  general  accounts,  30 
selling,  12,  23,  155 
spreading  of,  annealing,  98,  146 
cleaning,  97,  143 
core  room,  95,  137 
general    factory,    91,    110,    111, 
113 
foundry,  92,   119 
office,  90,  107,  109 
machine  shop,  99,  150 
melting,  93,  122 
moulding,  90,  139 
packing  and  shipping,   100,  154 
pattern  shop,  89,  lOli 
power  and  light,  85 
selHng,  101,  153,  155,  157 
steam,  84 

tool   and  maintenance,   86,   87, 
88 
sumnuiry,  charge  register,  76 

of  entries,  78 
three  kinds  of,  14 


Factory,  general  analysis  of,  91,  110 
another  method,  115 
basis  of  distribution,  115 
department,  23,  110 
different    results    from    different 

methods,  118 
example,  114 
expense  distribution,  113 

items,  111 
no  one  best  way,  1 1 7 
practical  plan,  116 


Final  costs,  adjusting  the  difference, 
205 
by  classification,  201 
calculating  the  profit,  205 
changes  in  metal  costs,  204 
collection  of,  actual,  123 
gathering  the,  192,  195 

cost  of  a  job,  192 
how  detailed  should  they  be,  195 
malleable  foundry.  196,  197 
parts  list,  castings,  198 
inirchased    nuiterials    and    parts. 

199,  202 
sales,  206 

journal  entries,  206 
sheet  form,  194 
specification  record,  203 
stove  foundry,  197,  200 
the  journal  entries,  204 
Fixed  charges,  accounts  affected,  40 
journal  entries,  38 
sheet,  form,  38,  39 
spreading,  39 
summary  entries,  78 
what  constitute  them,  33 
Fuel,  account,  15,  57,  58 

reporting,  50,  51,  52 
Fundamentals  in  accounting,  27 

G 

General  factory,  analysis  of,  91,  110 
an  example,  114 
another  method,  115 
basis  of  distribution,  115 
department,  23,  110 
different     results    from    different 

methods,  118 
expense  distribution,  113 

items.  111 
no  one  best  way,  117 
pi^actical  plan,  116 
General  offices,  analysis  of,  90,  107 
department,  23,  107 
journal  entry  to  selling  expense,  109 
(Joods,  in  process  account,  15,  57,  58, 
108 
returned,  accounting  for,  112 
sold,  account,  15 
cost  of,  157 


Idleness,  how  it  affects  work,  172 
Insurance  accounts,  19,  40 

in  fixed  charges,  33 
Inventories,     abnormal    gains    and 
losses,      adjusting,      goods      in 
process,  179 

accounts,  18,  58 

additions  to,  214 

adjusting,  56 

control,  by  normals,  181 

how  errors  creep  in,  26 

physical  not  needed,  213 

pricing,  45 

records,  44,  45,  46,  48 
Iron,  account,  15,  57,  58 

analysis,  49 

journal  entries,  130 

pricing,  56 

scrap,  shop,  112 
what  value  for,  129 

used,  reporting,  51,  52 


Journalizing,     accounts    receivable, 

206 

charges  from  the  Pattern  Depart- 
ment, 89,  106 
to    assets    from    the    tool    and 
maintenance  department,  86, 
87,  88 

entries  needed,  167 

expense,  166,  169 

fixed  charges,  38,  40 

f.ir  the  final  costs,  204 

labor  charges,  72,  74 

material  costs,  57 

packing  and  shipping  expense  to 
selling,  154 

pig  and  scrap  metal,  130 

sales,  206 

share  of  office  expense  to  selling, 

109,  110 


Labor,  account,  payroll,  15 
accounting  for,  60,  61,  62 
analysis,  the  payroll,  70,  71,  72 


Labor,  analyzing  the  cost  of,  59 

charges,  journalizing,  72,  74 

checking  the  time  cards,  64 

classifications  of,  68,  69,  70 

definition  of,  12 

direct,  12 

distribution  of,  13 

indirect,  12 

payroll  record,  65,  66,  67 

transfers,  63 

two  kinds  of,  59 
Laboratory  expense,  119 
Ledger,  general,  19,  40,  58,  74,  104, 
108,  110,  155 

plant,  36,  37 
Losses,  abnormal,  179 

analyzing  the,  181 

metal,  when  they  vary,  125 

reducing  intelligently,  188 
Lumber  account,  18,  57,  58 


M 


Machine  molding,  a  calculation,  142 

where  used,  142 
Machine  shop,  analysis  of,  99,   150 

cost,  of  machine  work,  150 

department,  23,  150 

time  card,  122 
Malleable  foundry,  clearing  in  a,  145 

costs,  196,  197 
Maintenance,  analysis  of,  86,  87, 

88 
charges  to  proper  accounts,  103 
department,  23 
journal  entries,  103 
order  and  costs,  105 
Manufacturing    expense,    definition 

of,  12 
departmental,  19,  20 
how  to  distribute,  24 
listing  items,  81 
one  account,  only,  15,  19,  28,  40, 

57,  58,  104,   108,   110,  155 
summary  entries,  78 
Material,  accounts  effected,  58 
accounting  for,  41-58  inclusive 
average  metal  costs,  errors  in,  134 

pricing,  errors  in,  56 
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Material,  definition  of,  1 1 
expense,  47 
journal  entries,  57 
pricing,  54,  55 
production,  direct,  48 
summary  of,  direct,  49 
expense,  47 
Melting,  analysis  of,  93,  122 
base  cost,  using  a,  124 
department,  23 

two  parts  to  this  department,  124 
Metal  costs,  analysis,  94 
averages,  the  error  in  using,  134 
calculations,  121-135 
changes  in,  204 
common  error,  132 
estimating,  135 
figuring  the,  121-127 
important  difference,  12S 
of  castings,  detailed,  135 
sample  calculation,  129 
the  calculation,  130 
two  journal  entries,  130 
what  a   wrong  method  will  do 

133 
what  value  for  scrap,  129 
where  small  castings  are  the  rule 
132 

Miscellaneous  stores  account,  18  57 

58  ' 

Monthly    transactions,    condensing 
the,  164 

statements  {See  statements). 
Moulding,  analysis  of,  96 
department,  23,  96 
labor,  141 

machines,  where  used,  141 
normal  costs,  176,  177 

N 

Nomenclature  of  cost  terms,  11 
Normal  and  abnormal  costs,  actual 
experience,  185 
actual  costs,  danger  of,  173 

fluctuate,  172 
arriving  at  a  setting,  176 
control  of  inventory,  181 
operations,  how,  184 


Normal  and  abnormal  costs,  exami)le 
of.  175 
give  intimate  knowledge  of  con- 
ditions, 183 
guide  in  getting  business  in  dull 
times.  187 

reduction    of    losses    intelli- 
gently, 188 
how  idleness  affects  costs,  172 
losses  and  gains,  179 

analyzing,  181 
moulding  department,  176,  177 
other  departments,  178 
statement,  180,  182 
using,  181  to  191 

O 

Offices  (general),  analysis  of,  90,  107 
department,  23,  107 
expense,  107 

share  of  to  selling,  journal  entries, 
109 

Operations,  finance  operations,  215 

how  costs  control,  184 

statement  of,  212,  215 
Orders,  maintenance,  105 

production,  121 

purchasing,  41,  42 

total  cost  of,  151 
Overhead,  definition  of,  12 

departmental,  20 

getting  it  to  the  product,  138 


Packing  and  shipping,  analysis  of. 
100,  154 

charges  to  selling,  journal  entries! 
154 

department,  23,  154 

expense,  154 

materials  account,  18,  58 
Parts  list,  castings,  cost,  198 

purchasing   materials   and   parts 
199,  202  ' 

Pattern  shop,  analysis  of,  89,  106 

departments,  23,  106 

journal  entries,  107 

lumber  account,  57,  58 


Payroll,  account,  15,  19,  65,  74 

analysis  of,  70.  71,  72,  73 

entries,  74 

records,  65,  66,  67 

summary,  78 
Petty  cash  voucher,  77 
Pig  and  scrap  account,  15,  57,  58 

journal  entries,  130 

juicing,  56 

reporting,  51,  52 

scrap,  what  value  for,  129 

shop  scrap,  112 
Plant  Ledger,  equipment,  36,  37 
Policies,    getting    business    in    dull 
times,  187 

how  costs  guide,  3,  184 

knowledge  of  conditions,  183 

statement  a  guide,  211,  215 
Posting,  the  entries,  30 
Power  and  light,  analysis  of,  85 

basis  expense  distribution,  102 

department,  23,  85 
Pricing,  inventory,  45 

materials  used,  54 

methods,  55 

pig  and  scrap,  56 
Profit,  calculating  the,  205 

installments,  211 

or  loss  by  classification,  206 
lines,  216 
Purchasing,  orders,  41,  42 

parts,  costing,  202 

requisitions,  41,  42 


R 


Receiving,  reporting,  41,  42,  43 
Records,  parts  list,  202 

specifications,  permanent,  203 
Reports,  cu'pola,  50 

cupola  summary,  51 

departmental,  188,  190 

Executive,  189 

ratio  of  costs,  191 

statements,  abnormal,  180 
final,  207 
Reserve   for  depreciation,    account, 

19,  40 
Returned  goods,  accounting  for,  112 


S 


Sales,  account,  15,  157 

cost  of,  214 

journal  entries,  206 
Sand,  account,  18,  57,  58 

cost,  140 
Selling  expense,  account,  110 

analysis  of,  101,  155 

better  method,  157 

cost  per  call  method,  159 

department,  23,  155 

definition  of,  12 

distribution,  basis  of,  157 

effort  required,  the  measure,  159 

figuring  the,  153 

journal  entry  (packing  and  ship- 
ping), 154 
(share  of  office),  154 

sales  dollar  fallacy,  158 

total,  157 
Shipping  {See  packing  and  shipping). 
Specifications,  fermament  lists,  203 
Statements,  abnormal,  180,  182 

another  arrangement,  211 

building  up,  209 

cost  of  selling,  214 

details,  a  guide,  211,  215 

final,  207 

financial  operation,  215 

of  conditions,  208,  210 

of  operations,  212,  215 

profit  and  loss  by  lines,  216 

trial  balance,  209,  210 
Steam  (boiler),  analysis  of,  81 

department,  23 

spreading  the  expense,  84 
Source,  of  entries,  30 

summary,  78 
Stock,  capital  account,  19 

{See  statements). 
Stores  miscellaneous  account,  15,  18, 
57,  58 

accounting  for,  41 
Stove  foundry  costs,  197,  200 
Summary,    condensed    for   monthly 
transactions,  164 

direct,  production  materials,  48,  49 

expense  analysis,  163 
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Summary,  expense,  materials,  47 

general,  216,  217 

of  cupola  reports,  51 

of  work  so  far,  165 

source    of    entries    from    charge 
register,  78 

using  the,  164 
Supplies,  accounting  for,  41 

checking  use  of,  52 

used,  analysis  of,  53 
Surplus  account,  19 

{See  statements). 


Taxes,  account,  19,  40 

in  fixed  charges,  33 
Time  keeping,  checking  time  cards, 
64 

color  transfers,  ()3 

machine  shop,  122 

method  of,  60,  61,  62 


Tool  and  maintenance,  analysis  of 

86,  87,  88 

charging  the  proper  accounts,  103, 

104 
department,  23 
journal  entries,  103 
order  and  costs,  105 
spreading  the  expense,  92 
Transfers,  labor,  63 

U 

Unitizing,  annealing  costs,  147 
correct  units;  need  of  for  annealing 
costs,  149 

Uses,  of  costs,  1,  217,  218 
of  expense  analysis,  12,  77 


Value,  of  appraisal,  35 
of  expense  analysis,  77 
for  scrap  metal,  129 
Variations,  in  losses,  125 
Vouchers,  petty  casli,  77 
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